PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 09-231 070 

(43)Date of publication of application : 05.09.1997 



(SDlntCI. 



G06F 9/30 
G06F 9/30 
G06F 9/305 



(21) Applicatjon number: 08-353167 

(22) Date of filing : 1 6.1 2.1 996 



(71) Appllcant 

(72) Inventor : 



SEIKO EPSON CORP 

KUBOTA SATORU 
KUDO MAKOTO 
MIYAYAMA YOSHIYUKI 



(30)Priority 

Priority number : 07332207 



Priority date : 20.12.1995 Priority country : JP 



mssssmms ssss 



(54) INFORMATION PROCESSING CIRCUIT, SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE. 
MICROCOMPUTER AND ELECTRONIC EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a function for extending 
an immediate value included in an instruction code as needed 
without complicating a control circuit by extending the immediate 
value required for the execution of a target instruction based on a 
prefix instruction. 

SOLUTION: An instruction decoding part 40 is for decoding an 
inputted instruction code and performing a processing required for; 
executing the instruction and is provided with an ext instruction 
processing part 50. An instruction execution part 60 is for 
executing the instruction based on the operation contents of the 
instruction analyzed by the instruction decoding part 40 and is 
provided with a data operation part 70 and an address operation 
part 80. The instruction code processed by a CPU 30 is the fixed 
length of 16 bits and the instruction code, of the fixed length 16 
bits is stored in an instruction code storage part connected 
through an instruction data bus and an instruction address bus. 
Then, by newly providing the instruction of the fixed length 1 6 bits which is an ext instruction and using 
the prefix instruction, the bit width of the immediate value is extended. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the information processing circuit where a given target instruction and the prefix 
instruction for extending this target instruction function are inputted. An instruction code analysis 
means to input said target instruction and a prefix instruction, and to analyze the contents of operation 
of this instruction code. An instruction-execution means to execute an instruction based on the 
contents of operation which said instruction code analysis means analyzed is included. Said instruction 
code analysis means It is constituted so that an immediate escape means to extend an immediate 
required for activation of the target instruction set as the object of this prefix instruction-function 
escape may be included based on said prefix instruction. Said instruction-execution means is an 
information processing circuit characterized by executing a target instruction based on the immediate 
extended by said immediate escape means. 

[Claim 2] The information processing circuit characterized by being constituted so that fixedHength 
instruction code may be inputted and performed in claim 1. 

[Claim 3] The information processing circuit characterized by the bit width of face of said fixed-length 
instruction code being the data which can process said information processing circuit, or below the bit 
width efface of the address in claim 2. 

[Claim 4] It is the information-processing circuit characterized by to set to claim 3, to be constituted 
said information-processing circuit so that the fixed-length instruction code of the bit width efface of 
16 may be inputted, and for said immediate escape means to extend an immediate required for 
activation of said target instruction to width of face of 32 bits based on said prefix instruction, and for 
said instruction-execution means to include an arithmetic logical-operation means execute a target 
instruction using the immediate of 32 bits extended with said immediate escape means. 
[Claim 5] It is the information processing circuit characterized by extending the immediate by which said 
immediate escape means is included in the instruction code of said target instruction in either claim 1 - 
claim 4 based on the immediate of the instruction code of a prefix instruction, and the immediate of the 
instruction code of said target instruction. 

[Claim 6] It is the information processing circuit characterized by extending the data used for activation 
of a target instruction using the immediate by which said immediate escape means was included in the 
instruction code of a prefix instruction in either claim 1 - claim 5. 

[Claim 7] It is the information processing circuit characterized by extending the address used for 
activation of a target instruction using the immediate by which said immediate escape means was 
included in the instruction code of a prefix instruction in either claim 1 - claim 6. 

[Claim 8] It is the information processing circuit characterized by extending an immediate required for 
activation of the target instruction set as the object of this prefix instruction-function escape using 
each immediate by which said immediate escape means was included in the instruction code of two or 
more prefix instructions in either claim 1 - claim 7. 

[Claim 9] It is the information processing circuit characterized by including the common code for 
distinguishing that each instruction code of said prefix instructions of two or more is a prefix instruction 
in claim 8, respectively. 
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[Claim 10] In either claim 8 or claim 9 said immediate escape means A processing^state storage means 
to memorize the processing state determined based on the count of a continuation input of a prefix 
instruction, Said data-hold means to hold the immediate of the inputted prefix instruction based on the 
processing state memorized by said processing-state storage means to the 1st register - the m-lh 
register (for m to be one or more integers). The information processing circuit characterized by including 
a means to extend and generate an immediate required for activation of an instruction of said target 
instruction, based on the immediate held at the 1st register of said data-hold means - the m-th register 
(m is one or more integers). 

[Claim 11] Said instruction-execution means is the information-processing circuit characterized by to 
execute this target instruction from the contents of operation extended with said target instruction 
expansion means including a target instruction expansion means extend and interpret the contents of 
operation of this target instruction in either claim 1 - claim 10 when said instruction code analysis 
means inputs a target instruction after a prefix instruction input. 

[Claim 12] It is the information processing circuit characterized by what said target instruction 
expansion means extends the contents of operation of this target instruction to 3 operand instructions 
in claim 11 using the immediate contained in two operands and prefix instructions of this target 
instruction when the predetermined target instruction which is 2 operand instructions was inputted after 
a prefix instruction input, and is interpreted. 

[Claim 13] it be the information processing circuit characterize by to extend the contents of operation 
so that said target instruction expansion means correct the data or the address stored in the register 
specified as the instruction code of a target instruction based on the immediate contained in the 
instruction code of a prefix instruction when the predetermined target instruction which have a register 
assignment value after a prefix instruction input be inputted in claim 1 1 and it may perform . 
[Claim 14] It is the information-processing circuit characterize by to extend the contents of operation 
so that the displacement of the address stored in the register specified as the instruction code of a 
target instruction based on the immediate contained in the instruction code of a prefix instruction 
creates and it may perform using this displacement when the predetermined target instruction with 
which said target instruction expansion means has a register assignment value after a prefix instruction 
input in claim 13 is input . 

[Claim 15] It is the information processing circuit characterized by including a prefix instruction 
expansion means by which said instruction code analysis means extends the contents of operation of a 
prefix instruction in either claim 1 - claim 14 based on the count of a continuation input of a prefix 
instruction. 

[Claim 16] The information processing circuit characterized by containing in the instruction code 
storage means pan which memorizes the instruction code inputted into said instruction code analysis 
means in either claim 1 - claim 1 5. 

[Claim 17] Semiconductor integrated circuit equipment characterized, by including an information 
processing circuit according to claim 1 to 16. 

[Claim 18] The microcomputer characterized by including an information processing circuit according to 
claim 1 to 17. 

[Claim 19] The microcomputer characterized by being a RISC method in claim 18. 

[Claim 20] Electronic equipment characterized by controlling using a microcomputer according to claim 
18 or 19. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electronic equipment constituted using an 
information processing circuit and semiconductor integrated circuit equipment, the microcomputer that 
contains said information processing circuit, and this microcomputer. 
[0002] 

[Background of the Invention] Conventionally, in the microcomputer of a RISC method which can 
process 32-bit data, the instruction code fixed to 32-bit width of face is used. The reason is that the 
time amount which decoding of an instruction takes can be shortened compared with the case where 
the instruction code of variable-length bit width of face is used, and it can make the circuit scale of a 
microcomputer small if the instruction code of fixed-length bit width efface is used. 
[0003] However, also in a 32-bit microcomputer, there is also much instruction code which is not 
needed especially 32 bits. Therefore, if 32 bits describes the instruction code of all instructions, the 
instructions which a redundant part produces in instruction code will increase in number, and the 
utilization ratio of memory will worsen. 

[0004] In such a case, it is also possible to execute an instruction, carrying out the logic reduction of 
the redundant instruction code, and decoding to the original instruction inside a microcomputer. 
However, there was a problem that a control circuit became complicated, by such method. 
[0005] 

[Problem(s) to be Solved by the Invention] then, this invention — the person was performing 
examination about the microcomputer which processes the fixed-length instruction code of bit width of 
face shorter than the bit width of face of the data which can be processed in order to raise the 
utilization ratio of memory, without complicating a control circuit. 

[0006] However, if 32 bit fixed length's instruction code is only made into a 16-bit fixed length, for 
example, the following troubles will arise. 

[0007] Usually, in order to also describe operands other than an operation code or an immediate to 
instruction code, even if it uses 16^it instruction code, the number of bits, of the immediate which can 
be used will become still smaller than 16 bits. That is, in spite of being able to process 32-bit data, the 
problem that only an immediate smaller than 1 6 bits can be specified by instruction code arises. 
[0008] Moreover, it is difficult to, secure the field of the operand of 3 operand instructions by 16-bit 
instruction code for example. Therefore, the problem how to process the operation that description is 
difficult, by short instruction code to this appearance arises. 

[0009] In order to solve the above-mentioned problem, the function which extends the immediate 
contained in short instruction code if needed is needed. Moreover, in order to perform operation which 
cannot be described by short instruction code, the function which extends the contents of operation is 
needed. 

[0010] The purpose of this invention is offering the information processing circuit which has the function 
which extends the immediate contained in instruction code if needed, semiconductor integrated circuit 
equipment, a microcomputer, and electronic equipment, without complicating a control circuit. 
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[0011] Moreover, other purposes of this invention are offering the information processing circuit which 
has the function which extends the contents of operation, semiconductor integrated circuit equipment, a 
microcomputer, and electronic equipment, without complicating a control circuit. 
[0012] 

[Means for Solving the Problem] In order to attain said purpose, invention of claim 1 It is the information 
processing circuit where a given target instruction and the prefix instruction for extending this target 
instruction function are inputted. An instruction code analysis means to input said target instruction and 
a prefix instruction, and to analyze the contents of operation of this instruction code, An instruction- 
execution means to execute an instruction based on the contents of operation which said instruction 
code analysis means analyzed is included. Said instruction code analysis means It is constituted so that 
an immediate escape means to extend an immediate required for activation of the target instruction set 
as the object of this prefix instruction-^function escape may be included based on said prefix instruction. 
Said instruction-execution means is characterized by executing a target instruction based on the 
immediate extended by said immediate escape means. 

[0013] An instruction code analysis means decodes the inputted instruction code, and performs 
processings required in order that an instruction-execution means may execute an instruction, such as 
calculating the address of the storage means which is set as the object of an instruction and by which 
the data storage is carried out. 

[0014] The prefix instruction which extends a target instruction and this target instruction function is 
inputted into the information processing circuit of this invention. A prefix instruction has the function 
which extends the target instruction function, in case [ its ] it does not perform in an instruction- 
execution means but a target instruction of consecutiveness is executed, if independent. 
[0015] An immediate escape means extends an immediate required for activation of a target instruction 
based on a prefix instruction. Immediates required for activation of a target instruction are the 
immediate contained in the instruction code of a target instruction for example, and an immediate 
contained in the instruction code of a prefix instruction, and the immediate which is needed in case it 
performs is said. 

[0016] With the escape of an immediate here, the bit width efface of the immediate indicated in 
instruction code besides a usual zero escape and a usual sign escape is elongated, and also when 
compensating a given bit, it contains in the elongated part That is, according to this invention, based on 
a prefix instruction, said given bit can be compensated and an immediate can be extended. 
[0017] Therefore, it becomes possible to set up short the number of bits of the instruction code 
containing the immediate used as the cause which enlarges the number of bits of instruction code. For 
this reason, even if it does not have a complicated control circuit for decoding variable-length 
instruction code, the utilization ratio of memory is improvable with the easy configuration which is short 
fixed-length instruction code of adopting. 

[0018] Invention of claim 2 is characterized by being constituted so that fixed-length instruction code 
may be inputted and performed in claim 1. 

[0019] According to this invention, by using fixed-length instruction code, the time amount which 
decoding of an instruction takes can be shortened compared with the case where the instruction code 
of variable-length bit width of face is used, and the circuit scale of an information processing circuit can 
be made small. 

[0020] Moreover, with a prefix instruction, since an immediate is extensible, the immediate used as the 
cause which lengthens instruction code can be set up short. Therefore, since the die length of fixed- 
length instruction code can be set up short, parts with redundant instruction code can be reduced 
efficiently, and the utilization ratio of memory, especially the memory which memorizes instruction code 
can be improved. 

[0021] Invention of claim 3 is characterized by the bit width of face of said fixed-length instruction code 
being the data which can process said information processing circuit, or below the bit width of face of 
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the address in claim 2. 

[0022] According to this invention, even if it makes bit width of face of instruction code into the small 
bit width of face below the data which can process an information processing circuit, or the bit width of 
face of the address, it is extensible to the bit width of face which can process said information 
processing circuit in an immediate. Thus, since bit width efface of instruction code is made to the data 
which can process an information processing circuit, or below the bit width efface of the address, the 
utilization ratio of memory is improvable. 

[0023] Invention of claim 4 is set to claim 3. Said information processing circuit It is constituted so that 
the fixed-length instruction code of the bit width efface of 16 may be inputted. Said immediate escape 
means Based on said prefix instruction, an immediate required for activation of said target instruction is 
extended to width of face of 32 bits, and it is characterized by said instruction-execution means 
including an arithmetic logical operation means to execute a target instruction using the immediate of 32 
bits extended with said immediate escape means. 

[0024] Conventionally, in the microcomputer of a RISC method which can process 32-bit data, 
processing was performed using the instruction code of 32 bits of fixed lengths. However, especially in 
said instruction code, there was also much instruction code which is not needed 32 bits, and it caused 
this utilization ratio aggravation of memory. 

[0025] That is, instruction code usually consists of the class code and operation code which define the 
fundamental operation of this instruction, and operands other than an immediate. In here, operands other 
than an immediate put the code corresponding to a source register (rs) and a destination register (rd) 
etc. For this reason, when using 16-bit instruction code, the number of bits of the immediate which can 
be used will become still smaller, and will usually become about 6 bits. Generally, reservation of the bit 
width of face of an immediate becomes difficult, so that instruction code is short. However, according to 
this invention, since an immediate is extensible, also in the information processing circuit which can 
process the data which are 32 bits, the short instruction code of 16 bits can be used. For this reason, 
utilization ratio large ** of memory is improvable. 

[0026] Invention of claim 5 is characterized by said immediate escape means extending the immediate 
contained in the instruction code of said target instruction based on the immediate of the instruction 
code of a prefix instruction, and the immediate of the instruction code of said target instruction in either 
claim 1 - claim 4. 

[0027] When it is made this appearance, an immediate can be extended with the easy configuration of 
specifying a part of immediate required for activation of a target instruction as an immediate of the 
instruction code of a target instruction, and specifying the remaining part of an immediate required for 
activation of a target instruction as an immediate of the instruction code of a prefix instruction to 
extend and perform the immediate contained among the instruction code of a target instruction. 
[0028] Therefore, it becomes possible to carry out a short setup of the number of bits for the 
immediates in instruction code; and: the utilization ratio of memory can be improved. 
[0029] Invention of claim 6 is characterized by said immediate escape means extending the data used 
for activation of a target instruction using the immediate contained in the instruction code of a prefix 
instruction in either claim 1 - claim 5. 

[0030] In here, data are a concept contrasted with the address and the contents of the value put what 
expresses except the address. The data used for activation of a target instruction mean the data of the 
immediate contained in the instruction code of a target instruction, and the data of the immediate used 
in case it performs although not contained in the instruction code of a target instruction. If it is made 
this appearance, a target instruction can be executed using the immediate of the data extended with the 
easy configuration. 

[0031] Invention of claim 7 is characterized by said immediate escape means extending the address 
used for activation of a target instruction using the immediate contained in the instruction code of a 
prefix instruction in either claim 1 - claim 6. 
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[0032] In here, the address is a concept contrasted with data and information for the contents of the 
value to show a certain specific location and specific location in storage is said. The address of an 
immediate with which the address used for activation of a target instruction is included in the 
instruction code of a target instruction, and the address of an immediate used in case it performs 
although not contained in the instruction code of a target instruction are said. If it is made this 
appearance, a target instruction can be executed using the immediate of the address extended with the 
easy configuration. 

[0033] Invention of claim 8 is characterized by said immediate escape means extending an immediate 
required for activation of the target instruction set as the object of this prefix instruction-function 
escape using each immediate contained in the instruction code of two or more prefix instructions in 
either claim 1 - claim 7. 

[0034] thus — if it carries out — the immediate of two or more prefix instructions — group bubble **** 
— an immediate required for activation of a target instruction is extensible to arbitration with things. 
Therefore, since the activation using a big immediate can be treated even if it uses short instruction 
code, the evil by compaction of instruction code can be prevented. 

[0035] Invention of claim 9 is characterized by including the common code for distinguishing that each 
instruction code of said prefix instructions of two or more is a prefix instruction, respectively in claim 8. 
[0036] According to this invention, there is no need of preparing two or more different prefix 
instructions. For this reason, also in the information processing circuit which processes instruction code 
with little number of bits, it becomes extensible [ an immediate ], without omitting the instruction of 
other classes. 

[0037] Invention of claim 10 is set to either claim 8 or claim 9. Said immediate escape means A 
processing-state storage means to memorize the processing state determined based on the count of a 
continuation input of a prefix instruction, Said data-hold means to hold the immediate of the inputted 
prefix instruction based on the processing state memorized by said processing-state storage means to 
the 1st register - the m-th register (for m to be one or more integers), It is characterized by including a 
means to extend and generate an immediate required for activation of an instruction of said target 
instruction, based on the immediate held at the 1st register of said data-hold means - the m-th register 
(m is one or more integers). 

[0038] The processing state determined by the count of a continuation input itself is sufficient as the 
processing state determined based on the count of a continuation input of a prefix instruction in here, 
and the processing state uniquely drawn from the count of a continuation input according to a certain 
specific Ruhr is sufficient as it. For example, when a prefix instruction is ♦*******(ed) 3 times or more 
and inputted, 3rd henceforth may be constituted so that it may be in the always same processing state. 
And with reference to the processing state determined by carrying out in this way, the immediate of a 
prefix instruction can be held for an immediate maintenance means, and an immediate can be extended: 
by combining the this held immediate. If it is made this appearance; based on the count of an input 
which the prefix instruction followed, an immediate required for activation of a target instruction is 
extensible with an easy configuration. 

[0039] Said instruction-execution means is characterized by to execute this target instruction from the 
contents of operation extended with said target instruction expansion means including a target 
instruction expansion means to by_which invention of claim 1 1 extends and interprets the contents of 
operation of this target instruction when said instruction code analysis means inputs a target instruction 
after a prefix instruction input in either claim 1 - claim 10. 

[0040] If it is made this appearance, the function extended to the target instruction can be realized by 
performing a target instruction combining a prefix instruction. For this reason, the number of 
instructions can be reduced and it becomes possible to reduce the number of bits further used for 
instruction code. 

[0041] Moreover, in instruction code with little number of bits, it also becomes possible to realize the 
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function that implementation is difficult, by combining a prefix instruction and a target instruction. For 
this reason, the utilization ratio of the memory by compaction of instruction code is improvable. 
[0042] Invention of claim 12 is characterized by extending the contents of operation of this target 
instruction to 3 operand instructions, and interpreting them using the immediate by which said target 
instruction expansion means was included in two operands and prefix instructions of this target 
instruction when the predetermined target instruction which is 2 operand instructions was inputted after 
a prefix instruction input, in claim 11. 

[0043] If it carries out such, by performing a target instruction of 2 operand instructions combining a 
prefix instruction, the actuation function of this target instruction can be extended to 3 operand 
instructions, and can be performed. Therefore, even if it uses the short instruction code which has only 
a description field by two operands, 3 operand instructions are realizable. For this reason, it becomes 
possible to reduce the number of bits used for the number of instructions, and instruction code. 
[0044] Furthermore, since immediate data can be extended with a prefix instruction and 3 operand 
instructions can be realized, compared with the case where 3 operand instructions are executed, big 
immediate data can usually be treated with one instruction. 

[0045] Invention of claim 13 is characterized by to extend the contents of operation so that said target 
instruction expansion means corrects the data or the address stored in the register specified as the 
instruction code of a target instruction based on the immediate contained in the instruction code of a 
prefix instruction when the predetermined target instruction which has a register assignment value after 
a prefix instruction input was inputted in claim 11 and it may perform . 

[0046] In here, it says performing four operations or logical operation, shift operation, etc. to data or the 
address as correcting and performing the address of data, and performing. If it carries out such, since 
the data or the address stored in the register specified by the instruction code of a target instruction by 
performing a target instruction combining a prefix instruction can be corrected and performed by the 
immediate contained in the instruction code of a prefix instruction, it becomes possible to reduce the 
number of bits used for the number of instructions, or instruction code. 

[0047] When the predetermined target instruction with which said target instruction expansion means 
has a register assignment value after a prefix instruction input in claim 13 is inputted, invention of claim 
14 creates the displacement of the address stored in the register specified as the instruction code of a 
target instruction, and is characterized based on the immediate contained in the instruction code of a 
prefix instruction by to extend the contents of operation so that it may perform using this displacement. 
[0048] If it does in this way, it will become possible by using a prefix instruction to create the 
displacement of the address at the time of activation. 

[0049] Furthermore, addition of displacement is attained by using a prefix instruction, without being 
limited to the number of bits of an operand. 

[0050] Invention of claim 15 is characterized by said instruction code analysis means including a prefix 
instruction expansion means to extend the contents of operation of a prefix instruction, based on the 
count of a continuation input of a prefix instruction in either claim 1 - claim 14. 

[0051] In here, when there is a prefix instruction of two or more classes, the contents of operation of a 
prefix instruction are extended based on the count of a continuation input of a prefix instruction of the 
same kind. A prefix instruction of the same kind [ here ] means the case where the contents of 
operation of this prefix instruction are the same, therefore, the case where there is a prefix instruction 
of two or more classes — it is — those functions — an operation code etc. — things — when like, 
what has the same operation code etc. is called prefix instruction of the same kind. 
[0052] If it carries out such, since the contents of operation of a prefix instruction can be made to 
change based on the count of an input, many functions are realizable with the prefix instruction of few 
classes. 

[0053] Invention of claim 16 is characterized by containing in the instruction code storage means pan 
which memorizes the instruction code inputted into said instruction code analysis means in either claim 
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1 - claim 15. 

[0054] If it is made this appearance, an information processor with the sufficient utilization ratio of 
memory in which instruction code with few [ it is short and ] redundancy parts was stored is realizable. 
Therefore, if it is the same magnitude, the information processor which can store more instructions can 
be offered, and if it is the same function, it is realizable by small memory space. 

[0055] Invention of claim 17 is semiconductor integrated circuit equipment characterized by including an 
information processing circuit according to claim 1 to 16. 

[0056] According to this invention, highly efficient semiconductor integrated circuit equipment can be 
offered by small circuitry. 

[0057] Invention of claim 18 is a microcomputer characterized by including an information processing 
circuit according to claim 1 to 1 7. 

[0058] According to this invention, a microcomputer with the sufficient utilization ratio of memory can 
be offered with an easy configuration. 

[0059] Invention of claim 19 is a microcomputer characterized by being a RISC method in claim 18. 
[0060] By processing fixed-length short instruction code, the microcomputer of a RISC method 
shortens the time amount which decoding of an instruction takes, and aims at making the circuit scale 
of a microcomputer small. Therefore, according to this invention, the microcomputer of the RISC 
method which can realize these purposes easily can be offered. 

[0061] Invention of claim 20 is electronic equipment characterized by controlling using a microcomputer 
according to claim 18 or 19. 

[0062] According to this invention, since the good information processing circuit of the utilization ratio 
of memory is built in with the easy configuration, cheap and highly efficient electronic equipment can be 
offered. 
[0063] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
a drawing. 

[0064] (Gestalt 1 of operation) 

1. Functional description drawing 1 of CPU is the functional block diagram of CPU of the gestalt of 
operation of this invention. Although this CPU30 treats the data of 32-bit width of face, it is constituted 
so that the instruction code which is 16 bits may be processed. 

[0065] A book CPU 30 contains the instruction decoding section 40. the instruction-execution section 
60. and a register file 90. And this CPU performs an exchange of the exterior and a signal through the 
16-bit instruction data bus 130. the instruction address bus 120 for an instruction data access, the 32- 
bit data bus 140, the data address bus 310 for a data access, and the control bus 390 for a control 
signal. 

[0066] Said instruction decoding section 40 is also performing processing required in order to decode 
the inputted instruction code and to execute this instruction, and contains the ext instruction- 
processing section 50 which is the characteristic function of this invention. The register file 90 has the 
register used by CPUs, such as 16 general-purpose registers of general-purpose registers R0-R15, a 
program counter (PC), a processor status register (PSR), a stack pointer (SP), an arithmetic low register 
(ALR), and an arithmetic high register (AHR). The instruction-execution section 60 executes this 
instruction based on the contents of operation of the instruction which said instruction decoding section 
40 analyzed, and contains the data operation part 70 which calculates data, and the address-arithmetic 
section 80 which performs the operation of the address. 

[0067] Since the data size of the hardware inside this CPU is 32 bits, all of the arithmetic logical 
operation performed in the data operation part 70 of said instruction-execution section 60 or the 
address-arithmetic section 80. the number of bits, a data transfer of a register of said register file, etc. 
become 32 bits. However, the instruction code which said CPU30 processes is a 16-bit fixed length. 
That is, the instruction code of 1 6 bits of fixed lengths is stored in the instruction code storage section 
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which is connected through the instruction data bus and the instruction address bus and which is not 
illustrated. Therefore, the number of bits of the effective immediate under 1 instruction turns into the 
number of bits except the number of bits which a class code and an operation code have among 
instruction codes. For this reason, the number of bits of the effective immediate under 1 instruction is 
restricted to the comparatively short bit width of face of 8 bits from 6 bits. 

[0068] So, the instruction of 16 bits of fixed lengths called an ext instruction is newly prepared, and by 
using this instruction, it constitutes from a gestalt of this operation so that the bit width of face of an 
immediate can be made to extend. Moreover, by using an ext instruction, it constitutes from instruction 
code of short bit width efface called 16 bits of fixed lengths so that operation which cannot be 
described may be made possible. 

[0069] Although an ext instruction does not perform its activation in CPU if independent at all, it is the 
prefix instruction which is an instruction which extends the target instruction function by Lycium 
chinense just before a target instruction. In addition, the instruction set as the object of the expansion 
by this prefix instruction is called target instruction. 

[0070] The ext instruction-processing section 50 processes such an ext instruction, and it mentions 
later for details. 

[0071] 2. Take for an example the semiconductor integrated circuit built in the configuration 
microcomputer of a semiconductor integrated circuit, and explain an example and activity of circuitry for 
realizing the characteristic function of this invention. 

[0072] Drawing 2 illustrates a part required for explanation of the configuration of the semiconductor 
integrated circuit built in the microcomputer. This semiconductor integrated circuit 100 contains CPU30, 
ROM110, and RAM that is not illustrated. Said CPU30 performs an exchange of the exterior and a signal 
through said ROM1 10, RAM which is not illustrated, and the data bus 140 of 120 or 32 bits of instruction 
address buses for the 16-bit instruction data bus 130 and this instruction data access. 
[0073] The 16-bit instruction code which described the processing which CPU30 is made to perform is 
memorized by said ROM110, and it functions on it as an instruction code storage means. And the 
instruction code of said prefix instruction or the instruction used as a target as well as the instruction 
code of the usual instruction is memorized by this ROM1 10. 

[0074] Said CPU30 contains an instruction register 1 50, the instruction decoding circuit 1 60, the 
immediate generation circuit 170, EXT1 register 172, EXT2 register 174 and a register file 90, and 
ALU190. 

[0075] An instruction register 150 stores the instruction code inputted through the instruction data bus 
130 from said ROM110. The instruction decoding circuit 160 decodes the instruction code stored in the 
instruction register 150. and outputs a control signal required for activation. Moreover, the immediate in 
instruction code is started, and if needed, it holds to EXT1 register 172 and EXT2 register 174, or 
outputs to the immediate generation circuit i 70. 

[0076] The immediate generation circuit 170 generates the immediate extended to 32 bits using the 
immediate held at the immediate outputted from said instruction decoding circuit 160 and EXT1 register 
172. and EXT2 register 174. That is. the instruction decoding circuit 160, the immediate generation 
circuit 170, EXT1 register 172, and EXT2 register 174 function as the instruction decoding section 40 
shown in drawing 1 , and the ext instruction-processing section 50. 

[0077] ALU190 performs arithmetic operation, logical operation, and shift operation to the data of the 
value stored in the register of said extended immediate and register file 90, or the primary storage which 
is not illustrated. That is, ALU190 functions as data operation part 70 of the instruction-execution 
section 40 shown in drawing 1 . 

[0078] Next, the configuration which is the characteristic function of this invention and which generates 
the extended immediate is explained to a detail. Although the escape of the immediate of this invention 
has various patterns so that it may mention later, with the gestalt of this operation, the case where the 
escape which increases the number of bits of the immediate of a target instruction of consecutiveness 
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is performed using the immediate of a prefix instruction is taken for an example, and the detailed 
configuration is explained. 

[0079] The instruction processed with this microcomputer can be divided into a usual instruction and a 
usual prefix instruction. About a predetermined instruction, it can become the target of a prefix 
instruction among the usual instructions (a target ****** instruction of a prefix instruction is called 
target instruction). 

[0080] In this microcomputer, since 16-bit fixed-length instruction code is adopted, only 6 bits is 
securable as the field which specifies an immediate that it mentions later by the usual instruction. 
However, since the data length at the time of ALU190 grade performing is 32 bits, the immediate which 
is said immediate generation circuit 170 and was extended to 32 bits is generated, and it is inputted into 
AHJ190. In such a case, there are the following two kinds as an escape of the usual bit. That is. they are 
the zero escape which makes zero altogether 26 bits of said 6-bit high orders, and the sign escape 
which extends the value of said 6-bit most significant bit to 26 bits of high orders. However, in such an 
escape, although CPU has 32-bit arithmetic proficiency, it cannot treat the immediate of the big number 
of bits which has meaningful contents. Therefore, with the gestalt of this operation, the configuration 
which can perform the escape which increases the number of bits of the immediate of a target 
instruction of consecutiveness is adopted using the immediate of a prefix instruction. With the gestalt of 
this operation, a means to hold the immediate contained in the instruction code of a prefix instruction in 
such an escape, and the means which increases the number of bits of an immediate based on the held 
immediate have realized. 

[0081] A means to hold the immediate first contained in the instruction code of a prefix instruction is 
explained. As this means, the instruction decoding circuit 160 has the state machine which is not 
illustrated. The condition of this state machine changes by whether the instructions which the 
instruction decoding circuit 160 processed are whether it is a prefix instruction and the usual instruction. 
The instruction decoding circuit 160 makes the immediate of the processed prefix instruction hold to 
EXT1 register 172 or EXT2 register 174 based on the condition of a state machine. The immediate 
generation circuit 170 generates the extended immediate using the immediate held at said EXT1 register 
172 or EXT2 register 174 based on the condition of a state machine. In addition, a latch circuit besides a 
register is sufficient as a maintenance means. 

[0082] In addition, as mentioned later, the prefix instruction used with the microcomputer of the gestalt 
of this operation is one kind of ext instruction, and the instruction code of an ext instruction contains 
the immediate of 13 bits. 

[0083] Drawing 3 is drawing showing transition of the condition of the state machine which the 
instruction decoding circuit 160 has. Said state machine can hold three kinds of conditions. SO, SI, and 
S2. SO expresses the condition of having inputted the usual instruction which is not an ext instruction 
(prefix instruction), SI expresses the condition of having inputted the 1st ext instruction (prefix 
instruction), and S2 expresses the condition of having inputted the 2nd ext instruction (prefix 
instruction). 

[0084] As shown in this drawing, when the condition of a state machine is SO, when the usual instruction 
(ext=0) is inputted, a condition is still SO (400), and if an ext instruction (ext=1) is inputted, a condition 
will change to SI (410). Moreover, when the condition of a state machine is SI. if the usual instruction 
(ext=0) is inputted, a condition will change to SO (420). and if an ext instruction (ext=1) is inputted, a 
condition will change to S2 (430). Furthermore, when the condition of a state machine is S2, and a 
condition will change to SO if the usual instruction (ext=0) is inputted (440), and an ext instruction 
(ext=1) is inputted, a condition is still S2 (450). 

[0085] That is, when the usual instruction was inputted, it changes into the condition of SO and an ext 
instruction is inputted twice or more continuously, said state machine is constituted so that the 
condition of S2 may be held, until it inputs the usual instruction again. 

[0086] Drawing 4 is the flow chart Fig. having shown the algorithm of the actuation which the instruction 
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decoding circuit 160 performs about maintenance of an immediate. 

[0087] First, the instruction decoding circuit 160 decodes the instruction code inputted into the 
instruction register, and performs a condition setup of a state machine based on the current condition 
of the inside of the paddle this whose instruction code is an ext instruction, and a state machine (step 
10). 

[0088] When the condition of a state machine is SI. it is in (step 20) and the condition that the 1st ext 
instruction was inputted, and the instruction decoding circuit 160 holds the immediate of 13 bits of the 
1st ext instruction to extl register 172 (step 30). 

[0089] When the condition of a state machine is S2, it is in (step 40) and the condition that the ext 
instruction was inputted continuously twice or more, and the instruction decoding circuit 160 holds the 
immediate of 13 bits of the inputted ext instruction to ext2 register 174 (step 50). For this reason, when 
an ext instruction continues 3 times or more. ext2 register will be overwritten by the immediate of the 
newest ext instruction. Therefore, when an ext instruction continues, the immediate of the first ext 
instruction and the last ext instruction becomes effective, and the middle ext instruction will be 
disregarded. 

[0090] And since it is in the condition that the usual instruction was inputted when a condition is SO, 
when it judges whether the instruction code of this instruction contains an immediate (step 60) and an 
immediate is included, the immediate of this instruction code is outputted to an immediate generation 
circuit (step 70). 

[0091] Next, the means which increases the number of bits of an immediate based on the held 
immediate is explained. As this means, the immediate generation circuit 170 has the signal generation 
means for immediate generation which is not illustrated, and generates the immediate extended based 
on the immediate generation signal generated with this signal generation means for immediate generation. 
[0092] Drawing 5 is the timing-chart Fig. having shown the relation between the condition of the 
instruction code inputted and said state machine, and the signal for immediate generation which said 
signal generation circuit for immediate generation generates. 

[0093] The signals which said signal generation circuit for immediate generation generates are the ext 
signal 530. and the extjow signal 550 and the ext.high signal 560. 510 of drawing 5 expresses the 
instruction code inputted, and 540 expresses the condition of said state machine. Moreover, a clock 
signal 520 is a signal which is generated by the clock signal generator which is not illustrated in drawing 
2 , or is inputted from a clock input terminal. This clock signal 520 is used in order to take the 
synchronization of the various actuation in CPU. For example, synchronizing with the standup of this 
clock signal 520. the instruction address is outputted to the instruction address bus 120. Moreover, 
based on said instruction address, instruction code is read from ROM110 to every 1 of this clock signal 
520 period (one machine cycle), and it is held at an instruction register 150. And the operation according 
to the read instruction code is completed within 1 machine cycle. 

[0094] The ext signal 530 is a signal used as '1', when an ext instruction is inputted, and it is an input 
signal which produces the state transition of said state machine. That is. said signal generation circuit 
for immediate generation sets the ext signal 530 to '1\ when the inputted instruction is an ext 
instruction, and when the inputted instruction is the usual instruction, it operates so that the ext signal 
530 may be set to '0*. 

[0095] The extjow signal 550 is a signal outputted according to the condition of a state machine, and 
when a condition is 'SV. it is a delay signal delayed by one clock used as 'V. That is. when a condition is 
'SI', said signal generation circuit for immediate generation takes a synchronization in the standup of the 
following clock signal, sets the extjow signal 550 to '1'. takes a synchronization in the standup of the 
following clock signal, and sets the extjow signal 550 to *0\ 

[0096] The ext.high signal 560 is a signal outputted according to the condition of a state machine, and 
when a condition is 'S2\ it is a delay signal delayed by one clock used as *1'. That is, when a condition is 
'S2', said signal generation circuit for immediate generation takes a synchronization in the standup of the 
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following clock signal 520, sets the ext^high signal 560 to '1\ takes a synchronization in the standup of 
the following clock signal 520. and sets the ext.high signal 560 to '0\ 

[0097] Drawing 6 is the flow chart Fig. having shown the algorithm with which an immediate generation 
circuit extends an immediate based on the condition of a state machine, and the signal for immediate 
generation, when the immediate is included in instruction code. 

[0098] When there is no condition of a state machine SO, (step 110) and CPU are in the condition of 
processing the ext instruction which is a prefix instruction, and it is not in the condition of processing 
the usual instruction. In this case, the immediate generation circuit 170 does not generate an immediate 
(step 120). The prefix instruction itself is because activation of the operation in ALU in the instruction- 
execution section 60 etc. is not performed, so it is not necessary to generate an immediate at the time 
of processing of a prefix instruction (when the condition of a state machine is SI or S2). 
[0099] It is in the condition that the condition of a state machine is processing the usual instruction 
which is a target instruction after (step 110) and one ext instruction by SO in extjow signal 550-1'. In 
this case, the immediate of 19 bits which connects the immediate of 13 bits contained in the instruction 
code of an ext instruction of the point currently held at EXT1 register 172 and the immediate of 6 bits 
contained in the instruction code of this target instruction inputted through the signal line 176 for 
immediate generation, and can do it is zero-extended or sign extended at 32 bits (step 140). 
[0100] It is in the condition that the condition of a state machine is processing the usual instruction 
which is a target instruction by SO after (step 150) and the inputted ext instruction which carried out 
multiple-times continuation in ext.high signal 560-1'. In this case, the immediate of 13 bits contained in 
the instruction code of an ext instruction of the No. 1 beyond currently held at EXT1 register 172, The 
immediate of 13 bits contained in the instruction code of an ext instruction of the very end currently 
held at EXT2 register 174, The immediate of 6 bits contained in the instruction code of this target 
instruction inputted through the signal line 176 for immediate generation is connected, and the 
immediate of 32 bits is generated (step 160). 

[0101] It is in the condition that the condition of a state machine is processing the usual instruction (the 
usual instruction whose last instruction is not an ext instruction) it is not a target instruction in 
[ whose ] extjow signal 550-0' and ext_high signal 560-0' by SO. In this case, the immediate of 6 bits 
contained in the instruction code of this usual instruction inputted through the signal line 176 for 
immediate generation is zero-extended or sign extended at 32 bits (step 1 70). 

[0102] Thus, the instruction decoding circuit 160 and the immediate generation circuit 170 function 
using the immediate of an ext instruction as an immediate escape means which increases the number of 
bits of the immediate of a target instruction of consecutiveness. 

[0103] In addition, said processing is the case where the immediate is included in instruction code. 

However, even when the immediate is not included in instruction code, it is made not to use the 
! immediate in instruction code by processing of step 140, and processing of step. 160, and can apply like, 
u said processing by excluding processing, of step 170. 

• [0104] By carrying out multiple-times activation of the ext instruction continuously, the contents of 
operation of an ext instruction of the 2nd henceforth are extensible. That is, the instruction decoding 
circuit 160, the immediate generation circuit 170, EXT1 register 172, and EXT2 register 174 function by 
taking a configuration which was mentioned above based on the count of a continuation input of a prefix 
instruction as a prefix instruction expansion means to extend and interpret the contents of operation of 
this prefix instruction. 

[0105] 3. Explain taking the case of the case of an instruction (henceforth Type 1 instruction for 
convenience) of the type which specifies an immediate and a general-purpose register for the gestalt of 
typical implementation of the immediate escape by the ext instruction of example this invention of an 
immediate escape of the target instruction using an ext instruction (prefix instruction) in instruction 
code, and calculates this immediate and the value stored in the general-purpose register. 
[0106] First, the configuration of the instruction code of Type 1 instruction and an ext instruction is 
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explained. Drawing 7 (A) is drawing having shown the bit field of the instruction code 210 of this Type 1 
instruction, and drawing 7 (B) shows the bit field of the instruction code 220 of an ext instruction. The 
figure on a bit field shows the location of a bit, and as shown in this drawing (A) and (B), instruction 
code has the field of 16~bit width efface from the bit 15 to the bit 0. 

[0107] As shown in this drawing (A), - DO 210 of instruction KO of Type 1 instruction has the 4-bit 
register appointed field 218 in the bit 0 from the bit 15 to the bit 13 from the field 214 which specifies 
the operation code of a triplet, the field 216 which specifies the immediate of 6 bits as a bit 4 from a bit 
9, and the bit 3 from the bit 12 to the class appointed field 212 of a triplet, and the bit 10. 
[0108] In the class appointed field 212, it is the field which defines the group of an instruction. Since the 
group division of the instruction used with this microcomputer is carried out according to the 
predetermined Ruhr, it is specified as the class appointed field which group it is the instruction belonging 
to. 

[0109] The operation code which specifies the actuation function of an instruction is stored in the field 
214 which specifies an operation code. In addition, since the operation code which belongs to the class 
for every class was decided, the operation code belonging to the class specified in said class appointed 
field 212 is stored in the field 214 which specifies this operation code. 

[0110] Moreover, the value of the immediate (imm6) of 6 bits is stored in the field 216 which specifies 
said immediate, and the code which shows one of general-purpose registers (rd) is stored in the register 
appointed field 218. 

[0111] Type 1 instruction is an instruction which performs the operation shown by said operation code 
to said immediate (imm6) and general-purpose register (rd), and performs actuation which writes in a 
result to a general-purpose register (rd). 

[0112] Moreover, as shown in this drawing (B), the instruction code 220 of an ext instruction has the 
class appointed field 222 of a triplet, and the field 224 which specifies the immediate of 1 3 bits from a 
bit 12 at a bit 0 in the bit 13 from the bit 15. The value of the immediate (imm13) of 13 bits is stored in 
the field 224 which specifies said immediate. 

[0113] Although this ext instruction does not have the operation code, the prefix instruction which the 
microcomputer of the gestalt of this operation processes is one kind of ext instruction, and since it is 
assigning the predetermined class to this prefix instruction, it can be distinguished by the class specified 
as the class appointed field 222 as it is an ext instruction. 

[0114] Since an ext instruction is a prefix instruction, if independent, the operation in ALU in CPU etc. 
is not performed at all, but in case a target instruction of consecutiveness is executed, it has the 
function which extends the immediate used for activation of the target instruction. For example, when 
the instruction which contains the immediate in instruction code like Type 1 instruction turns into a 
target instruction of an ext instruction, it has the function which extends the immediate contained in the 
instruction code of Type 1 instruction using the immediate of 6. bits of an ext instruction (imm6) at the 
time of type 1 instruction execution: 

[0115] Next, the escape of the immediate at the time of said Type 1 instruction being executed is 
explained in detail. 

[0116] First, the contents of activation when Type 1 instruction is executed independently are explained. 
In drawing 2 , Type 1 instruction is first inputted into an instruction register 150 through the instruction 
data bus 120 from ROM110. And it decodes with an instruction in the code circuit 160, and the 
operation according to the contents is performed. In Type 1 instruction, the data stored in the general- 
purpose register (rd) specified by instruction code are inputted into ALU190 through a data bus 182 
from a register file 90. Moreover, the immediate (imm6) specified by instruction code is started by the 
instruction decoding circuit, and is inputted into the immediate generation circuit 170 through the signal 
line 176 for immediate generation. And said immediate (imm6) is zero-extended or sign extended at 32 
bits, and said extended immediate is inputted into ALU190 in the immediate generation circuit 170. And 
ALU190 performs the operation shown by the operation code of Type 1 instruction, and stores the 
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currently held at EXT1 register 172 or EXT2 register i /'». i nis p 179 or EXT2 register 

i«,mediate of an ext instruction is held in advance of this process at EXT1 register 1 72 or EX 1 regis 

=„rl .h. extended immediate which is used for activation of this operation. ..... 

[01 19] A) is the bit field Rg. of the formula showing operation when Type 1 

ixlclTSS-dently and the extended immediate 230 which is used for acfvaton. As shown m th,s 
r:"™<^- of e biU of Tvpe 1 instruction (imm« 
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■ the bit 1 2 to the class appointed field 262 of a triplet, and the bit 8 ,„„,,tiv«lv i« 

[0126] Moreover, the code which shows one of general-purpose registers (rs) and (rd). respectively is 
stored in said register appointed fields 266 and 268. the register source is meant in rs and a ^^^^^^^ 
DISUTE nation is meant in rd - it is. Type 2 instructions are 2 operand instructions which Perform the 
operation shown so much in the data stored in the general-purpose re^ster (rs). and the data stored in 
t^e general-purpose register (rd) by the operation code, and perform actuation which writes a result in a 

Eeneral-purpose register (rd). 

[0127] Next, actuation of CPU when Type 2 instruction is executed independently is explained. In 
drawing 2 . Type 2 instruction is first inputted into an instruction register 1 50 through the .nstruction 
data bus 130 from ROM110. And it decodes in the instruction decoding circuit 160. and the operation 
according to the contents is performed. In Type 2 instruction, the data stored in the general-purpose 
register (rd) specified by instruction code are inputted into ALU190 through a data bus 182 fi-om a 
register file 90. Moreover, the data stored in the general-purpose register (rs) f ^'^-'^^''y 
code are inputted into ALU190 through a data bus 184 from a register file 90. And ALU190 per^^rms the 
operation shown by the operation code of Type 2 instruction, and stores the result of an operation m 
the general-purpose register (rd) of a register file 90 through a data bus 1 92. , , 

[0128] Said Type 2 instruction can also be executed independently and it is also possible to perform 
combining last 1 or two or more ext instructions. , u- . 

[01 29] Drawing 10 (A) - (C) is drawing having shown the bit field of the formula which expressed the 
operation in the case of performing combining last 1 or two ext instructions when Type 2 instruction 
was executed independently, and the immediate used for activation. ^„H.ntlv 
[0130] Drawing 10 (A) is a formula showing operation when Type 2 instruction ,s executed independently. 
Since original operation of Type 2 instruction is performed as shown in this formula when P«rf<'""'"g 
independently, an immediate is not used. In addition, it is as having mentioned above about the contents 
of activation when Type 2 instruction is executed independently. o ■ * 

[0131] Drawing 10 (B) is the bit field Fig. of the formula showing operation when Type 2 instruction is 
executed combining the ext instruction of last one. and the extended immediate 270 which .s used for 
activation of this operation. As shown in this formula, when Type 2 instruction is executed combining 
the ext instruction of last one. the contents of operation extend the result of an operation of the 
immediate (imm13) generated based on an ext instruction, and the contents of the general-purpose 
register (rs) so that it may write in a general-purpose register (rd). The immediate (.mml 3) contained in 
an ext instruction carries out a zero escape at 32 bits, and an immediate 270 is generated. 
[0132] The contents of activation when Type 2 instruction is executed combining the ext '"struction of 
1 are explained. In drawing 2 . Type 2 instruction is first inputted into an instruction register 1 50 through 
the instruction data bus 130 from ROM110. And although it decodes in the instruction decoding circuit 
1 60 the following operation is performed when this instruction is a target instruction at this time (when 
the 'condition of said state machine is except SO). That is. the data stored in the genera ^un»ose 
register (rs) specified by instruction code are inputted into ALU190 through a data bus. 182 fi-om a 
register file 90. Moreover, a zero escape is carried out by the immediate generation circuit 170. said 
immediate 270 is generated, and the immediate (imm13) of an ext instruction just before being held at 
EXT1 register 172 is inputted into ALU190. And ALU190 performs the operation shown by the operation 
code of Type 2 instruction, and stores the result of an operation in the general-purpose register (rd) of 
a register file 90 through a data bus 192. . . . . r 

[0133] In addition, the process in which the immediate of an ext instruction is held in advance of 
generation ****** and this process at EXT1 register 172 or EXT2 register 174 in the immediate used 
for activation of Type 2 instruction using the immediate of an ext instruction of the point currently held 
at EXT1 register 172 or EXT2 register 174 is as drawing 3 - drawing 6 having explained. 
[0134] Therefore, when Type 2 instruction is executed combining an ext instruction, it has the 
effectiveness same with having executed 3 operand instructions which have an immediate and two 
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general-purpose registers in an operand. 

[0135] Drawing 10 (C) is the bit field Fig. of the formula showing operation when Type 2 instruction is 
executed combining two ext instructions, and the extended immediate 280 which is used for activation 
of this operation. As shown in this formula, when Type 2 instruction is executed combining two ext 
instructions, the contents of operation extend the result of an operation of the immediate (imm26) 
generated based on two ext instructions, and the contents of the general-purpose register (rs) so that it 
may write in a general-purpose register (rd). An immediate 280 sets to a bit 13 the immediate imm13 
contained in the 1st ext instruction from a bit 25. it is zero-extended or sign extended and 32 bits 
generates imm26 which set to the bit 0 the immediate contained In the 2nd ext instruction from the bit 

[0136] In addition, when it performs combining two ext instructions or more, it is constituted so that the 
ext instruction of the beginning and the last may become effective. That is. the first ext instruction 
functions as said 1st ext instruction similarly, and the last ext instruction functions as said 2nd ext 
instruction similarly. 

[0137] the thing [ process / a thing / in which the immediate generation circuit 170 generates said 
immediate 280 ] although the contents of activation when Type 2 instruction is executed combining the 
ext instruction of 2 times or multiple times are the same as that of the case where it performs 
combining one ext instruction, fundamentally — — it comes. 

[0138] That is. the immediate generation circuit 170 generates said immediate 280 using the immediate 
(imm13) of the 1st ext instruction currently held at EXT1 register 172. and the immediate (imm13) of an 
ext instruction of the last cuirently held at EXT2 register 174. 

[0139] In addition, the process in which the immediate of an ext instruction is held in advance of 
generation ****** and this process at EXT1 register 172 or EXT2 register 174 in the immediate used 
for activation of Type 2 instruction using the immediate of an ext instruction of the point currently held 
at EXT1 register 172 or EXT2 register 174 is as drawing 3 - drawing 6 having explained. 
[0140] Thus; since the contents of operation of a target instruction are extensible by using an ext 
instruction, an instruction decoding circuit and an immediate generation circuit function as a target 
instruction expansion means. 

[0141] Moreover, since the immediate which extended [ zero-] or extended [ sign-] the thing which is 
13 bits of two ext instructions, and which was connected the immediate (imm13) can be used when 
Type 2 instruction is executed combining the ext instruction of 2 times or multiple times, the immediate 
which has the larger number of effective bits than the case where it combines with one ext instruction 
can be processed. 

[0142] Thus, since a function is extended compared with Uie case where it performs combining one ext 
instruction when Type 2 Instruction is executed combining the ext instruction of 2 times or multiple 
times, an instruction decoding circuit and an Immediate generation circuit function as a prefix instruction 
expansion means. 

[0143] 5. the example of an immediate escape of the address of the target instruction using a prefix 
instruction — explain the escape of the address at the time of the target Instruction execution by the 
prefix instruction of this invention below. Drawing 1 1 illustrates a part required for explanation of the 
configuration of the semiconductor integrated circuit built in said microcomputer. It is the same as that 
of the configuration shown in drawing 2 fundamentally, and the same sign is attached about the part 
which has the same function as drawing 2 . In addition, since it is easy, the EXT1 register 172 grade of 
drawing 2 omits, and is illustrating only the instruction decoding circuit 160 and the immediate 
generation circuit 170. Moreover. In addition to the configuration of drawing 2 . RAM320. the program 
counter PC 330. the address-arithmetic machine 340. and the X bus 350 are Illustrated. In addition, the 
program counter PC 330 is illustrated independently [ a register file 90 ] on account of explanation. 
Moreover, although the address-arithmetic machine 340 calculates four operations etc., it takes up only 
the function which carries out an add operation for convenience, and this example explains it. 
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[0*144] Said RAM320 has memorized the data used for activation. The address-arithmetic machine 340 
calculates the address of the data memorized by said RAM320, and it is constituted so that the value 
stored in the immediate generated in the immediate generation circuit 170 and the value of a program 
counter PC 330, or the register file 90 may be inputted. The address of the instruction under current 
activation is stored in the program counter PC 330. And the address of RAM320 is specified through the 
data address bus 310 with the address calculated with said address-arithmetic vessel 340, or the 
address of an instruction of ROM110 is specified through the instruction address bus 120. And through 
the data bus 140 or the instruction data bus 130, the data or instruction code of the address specified 
with said each address buses 310 and 120 is inputted into CPU30, and the way configuration is carried 
out. 

[0145] Next, it has the immediate of the address in an operand and the escape of the immediate of the 
address by the prefix instruction in an instruction (henceforth Type 3 instruction for convenience) of the 
type which uses for activation the relative address which added this immediate to the value stored in 
the program counter PC 330 is explained. 

[0146] Drawing 1 2 is drawing having shown the bit field of the instruction code 290 of PC relative 
subroutine call instruction (instruction which calls a subroutine with a relative address) which is an 
example of Type 3 instruction. 

[0147] As shown in this drawing, the instruction code 290 of Type 3 instruction has the field 298 which 
specifies the immediate of 8 bits at a bit 0 from the bit 15 to the bit 13 from the field 294 which 
specifies a 4-bit operation code, the d bit field 296 which specifies the bit accompanying the 
predetermined operation code of a bit 8, and the bit 7 from the bit 12 to the class appointed field 292 of 
a triplet, and the bit 9. 

[0148] It is the instruction which branches to this address by making into the address the value adding 
the immediate of 32 bits obtained by making PC relative subroutine call instruction into the value; (sin9) 
of 9 bits in shifting to the 1-bit left the immediate (imm8) of 8 bits stored in the field 298 which 
specifies said immediate, and carrying out the sign escape of this value of sin9, and the value of PC 
(program counter). 

[0149] It is with drawing 1 1 and actuation of CPU in case this PC relative subroutine call instruction is 
executed independently is explained. It is shifted to the 1-bit left by the immediate generation circuit 
1 70, a sign escape is carried out, and the immediate of 8 bit of these ************ rare ** turns into 
an immediate (sign9) of 32 bits by it. and — this — the immediate (sign9) of 32 bits is inputted into the 
address-arithmetic machine 340. Moreover, the value of the address stored in the program counter PC 
330 is also inputted into the address-arithmetic machine 340. The address-arithmetic machine 340 adds 
said immediate (sign9) and the value of the address stored in the program counter PC 330, and 
generates a branch address. And the subroutine stored in the branch address will be performed. 
[0150] A Type 3 instruction like PC relative subroutine call instruction can* also be executed 
independently, and it is also possible to perform combining last 1 or two or more ext instructions. 
Although it is the same as that of the case of said independent activation fundamentally also about the 
contents of activation at the time of performing combining an ext instruction, it is the immediate 
generation circuit 170 of the instruction decoding circuit 160, and the processes in which the immediate 
extended from the immediate (imm8) started from instruction code is generated differ. That is, when it 
performs combining an ext instruction, the escape of immS is performed using the immediate of an ext 
instruction of the point currently held at EXT1 register 172 or EXT2 register 174. This process and the 
process in which the immediate of an ext instruction is held in advance of this process at EXT1 register 
172 or EXT2 register 174 are as drawing 3 - drawing 6 having explained. Therefore, the address of a 
branching place can be changed by whether it performed combining 1 of whether Type 3 instruction was 
executed independently and a just before, or two or more ext instructions. 

[0151] Drawing 13 (A) - (C) is the field Fig. of the formula showing the operation of Type 3 instruction of 
each of said ****, and the extended immediate which is used for activation of this operation. 
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even number byte address, consequently the least ''^'""'^^^^j'f ^^T^^,^ „f g bits of Type 3 
to "0." Therefor, as shown in this dra^ng ,n tH^^" "^an^-^e- _ ^^.^ _ ^ 

instruction Omn.8) turns ,nto an '-"^^'f ^"'^^''J^^^f 1 i„„ediate 400 (sir.9) of 32 bits, 
escape is "^'^ 7' efthTrrlla stowing op..^on when Type 3 instruction is 

[01 53] DrawinR 13 (B) is the bit field i-ig. ot extended immediate 41 0 which is used for 

executed combining the ext instrucfon of last one. ^^J^^f^^f^^^^^^^^ combined the 

activation of this operation. As shown in this '"^-^^^^Z'"'"^'"'; ext instruction 

immediate of 8 bits of Type 3 instruction (immS and ^^^-rf,'':^^^ J^'T^^^^^^ s gn escape is 
/. • ^ui^^A +n +hP 1-bit left and turns into an immediate ot ZZ Dits. xnis o b 

(,mm13) ^722 bits turns into the immediate 410 (sign22) of 32 bits, 

earned out and '^l' '^"^^^^^^^^^ ,,,he formula showing operation when Type 3 instruction is 

[01 54] Drawing 13 (C) is the bit Tieio rig. ot t i„„^Hiate 420 which is used for activation 

executed combining two ext instructions, and the ''^'J^fj'^^^^'S^ rlbined the immediate of 8 

of this operation. As shown in *f '7;*:^^/l'rst " ^ „st-^^^ 0-10). and the 

bits of T«>e 3 Instruction (immS). the immediate of '0 ^its of We is 

immediate of 13 biu of the 2nd ext instruction (imm13) is shrtted to the 1 bit lett. 

instruction similarly. . , * +Uo »r4Hrf^<%<; usinc a orefix instruction to 

[0156] 6. Explain the example which -^^'^^^l^^ getTstruTo: u'sing a prefix 

the example which adds displ«iement dunng an °' % .J^^^^^ convenience) of the 

Z:^. ZlZZCrZ i'lediat. was stored by .wn. ^ 

:ir.r=nirantrcrr:rg^^^^ 

Type 4 instruction combining last 1 or two ext ■,„^,.cXic.. it is 

[0,e,] fcMn^ (A) should ''^'-=^26^'';^:l:^"^\Z,Z this drawing the .ero escape of 
r :r.rim^:ror"r "o^ 3::. . cr^ed ou. and the 32-b. immediate (imm13, 

430 is generated. Two*. A instruction is executed combining the ext instruction of 

[0162] The contents of activation when Type 4 instruction 



1 are exolained using dra^iSJl • F'^st. Type 4 instruction is inputted into an instruction repster 150 
^urt ins^^^^^^^ 130 from R0M1 10. And although it decodes in the instructjon decod.ng 

drTuf 160 when this instruction is a target instruction at this time, the address stored .n the general- 
ZZl re^ster (rs) specified by instruction code is taken out from a re^ster file 90. and .s .nputted 
Zthe address-arithmetic machine 340 through the X bus 350 (when the cond.t.on of sa.d state 

TorerMl^ro escape is carried out by the immediate generation ^^^c^O^^^^^^ 
430 of 32 bits is generated, and the immediate (imm13) of an ext instruction just before bemg held at 
EXT1 register HzTs inputted into the address-arithmetic machine 340. The address-ar.thmetic machme 
340 d ds t and generates the address. The address of RAM320 is ^^^^^^^^ ^^^^^^^ 

data address bus 310 with the generated address, the data stored in th.s address are -nPutted mto a 
?e%er ^90 through a data bus 140. and it stores in the general-purpose re^ster (rd) specfied by 

m^fi TpraJingU (B) expresses the displacement at the time of the group bubble of the Type 4 
n tructt;^carried out to two ext instructions, and performing. As shown .n t^-s drawing the 

rntt. fimml3^ of the 1st ext instruction is set to the 13-bit field 444 of a b,t 25 to the bit 13. the 
rediafe (iZl') Z H^. l instruction is set to the 13-bit field 446 of a bit 12 to the bit 0. a zero 
escape is carried out. and the immediate 440 (imm26) of 32 bits is generated. 

[01 65] The contents of activation when Type 4 Instruction is executed combining two ext .nstructions 

arl explained using drawing 11 . Although it is fundamentally [ as the case where .t com -nes v.th o e 

ext instruction also in this case ] the same, the immediates generated as displacement differ. When it 

clbteTwith two ext instructions, the immediate 440 as shown in drawinfiii (B) is generated using 

rimmed^fe Tt.o ext instructions currently held at EXT1 register 172 and EXT2 re.ster 174. and 

this immediate 440 is inputted into the address-arithmetic machine 340 as displacement. 

[0 66" In addition, the process in which the immediate of an ext instruction .s held in advance of 

geneition ****** and this process at EXT1 re^ster 172 or EXT2 register 174 in the ^"^'^^'^"^ 

for actlation of Type 4 instruction using the immediate of an ext instruction of the p.nt currently held 

at EXT1 register 1 72 or EXT2 register 1 74 is as drawing 3 - drawing 6 having explained. 

[01 67] Therefore, when Type 4 instruction is executed combining an ext instruction, the contents of 

operation are extended so that displacement may be added and performed to an operand. 

[01 68] (Gestalt 2 of operation) Drawing 15 is the hardware block diagram of the m.crocomputer of the 

^t:^::^:::Z^er 10 is . 32-bit microcontroller. CPU30. ^OMIIO. RA^^^^^^^^^^ 
dispatch circuit 710. the low frequency dispatch circuit 720, a reset circuit 730. J^O or 8 b^t 
programmable timer 760 of 740 or 16 bit programmable timers of prescal^rs. clock timer 77a 
Inte^igent DMA780. a high speed DMA 790. the interruption controller 600. senal '"^^rf-; 
control unit (BCU) 620. A/D converter 630, D/A converter 640. input port 66a a-^^rr* 
various bus 680 grades and the various pin 690 grades which connect I/O Port 670 and them are 

mi 70! Said CPU30 processes 16-bit fixed-length instruction code, and the data size at the time of 
activation is 32-bit CPU. This CPU30 has the configuration of the gestalt 1 of operation mentioned 
above and functions as an instruction code analysis means, an immediate escape means, a target 
nst u'tion expansion means, a prefix instruction expansion means, and an 

[0171] Therefore, since the handling of a big immediate and 3 operand .nstructions which cannot be 
described by short instruction code can be executed even if It uses 1 6-bit instruction - 
microcomputer with the sufficient utilization ratio of memory can be offered. Moreover, if ^^--^J-^^^ ^ 
Ltructions made to memorize is the same when it constitutes this microcomputer - ^ -miconduc^^^^ 
in egrated circuit compared with the case where the fixed-length instruction code o 32-b.t w.^h of 
face is used, capacity is good in one half. Therefore, size of a chip can be made small and the good 



semiconductor integrated circuit equipment of the yield can be manufactured. 

[0172] The microcomputer of this invention is applicable to personal computer peripheral devices, such 
as a printer, and various kinds of electronic equipment, such as a pocket device. If it is made this 
appearance, since the good information processing circuit of the utilization ratio of memory can be built 
in with an easy configuration, cheap and highly efficient electronic equipment can be offered. 
[0173] In addition, what [ not only ] was explained in the above-mentioned example but various 
deformation implementation is possible for this invention. 

[0174] For example, in the above-mentioned example, although it explained taking the case of the case 
where 1 6-bit fixed-length instruction code is used, in CPU or the microcomputer which can process an 
effective example, i.e., 32-bit data, especially when raising the utilization ratio of memory, it is not 
restricted to this. It cannot be based on the number of bits which can be processed with CPU or a 
microcomputer, and the number of bits of instruction code, but this invention can be applied. Moreover, 
it cannot be because instruction code is a fixed length, but this invention can be applied. 
[0175] And CPU or the microcomputer which the escape of the immediate of instruction code is 
performed and can make a change of the contents of operation easily with an easy configuration can be 
offered by applying this invention. 

[0176] Moreover, when continuation activation of the ext instruction was carried out twice or more, the 
case where only the ext instruction of the 1st last functioned effectively was explained, but you may 
constitute from a gestalt of this above-mentioned implementation so that three ext instructions or more 
may be confirmed. Moreover, selection of the ext instruction to confirm is not restricted to the 1st last, 
but its ** useless is good according to the predetermined Ruhr. 

[0177] Moreover, the example to which an ext instruction function is changed is not restricted to the 
above-mentioned example by combining two or more ext instructions, either. 

[0178] Moreover, although the gestalt of this above-mentioned implementation explained the case where 
a prefix instruction was one kind of ext instruction, the prefix instruction of a class with which plurality 
differs may be set up. 
[0179] 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can riot be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the functional block diagram of CPU of the gestalt of operation of this invention. 
[Drawing 2] A part required for explanation of the configuration of the semiconductor integrated circuit 
built in the microcomputer is illustrated. 

[Drawing 3] It is drawing showing transition of the condition of the state machine which an instruction 
decoding circuit has. 

[Drawing 4] It is the flow chart Fig. having shown the algorithm of the actuation which an instruction 
decoding circuit performs about maintenance of an immediate. 
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[Drawing 5] It is the timing-chart Fig. having shown the relation between the condition of the instruction 
code inputted and said state machine, and the signal for immediate generation which said signal 
generation circuit for immediate generation generates. 

[Drawing 6] An immediate generation circuit is the flow chart Fig. having shown the algorithm which 
extends an immediate based on the condition of a state machine, and the signal for immediate 
generation. 

[Drawing 7] This drawing (A) and (B) are drawings having shown the bit field of the instruction code of 
Type 1 instruction and an ext instruction. 

[Drawing 8] This drawing (A) - (C) is the field Fig. of the extended immediate which is used for 
activation of the formula and operation of having expressed operation. 

[Drawing 9] It is drawing having shown the bit field of the instruction code of Type 2 instruction. 
[Drawing 10] This drawing (A) - (C) is drawing having shown the bit field of the formula showing the 
operation of Type 2 instruction, and the immediate used for activation. 

[Drawing 11] A part required for explanation of the configuration of the semiconductor integrated circuit 
built in the microcomputer is illustrated. 

[Drawing 12] It is drawing having shown the bit field of the instruction code of Type 3 instruction. 
[Drawing 13] This drawing (A) - (C) is the field Fig. of the formula showing the operation of Type 3 
instruction, and the extended immediate which is used for activation of this operation. 
[Drawing 14] This drawing (A) and (B) are drawings having shown the displacement generated when 
executing Type 4 instruction. 

[Drawing 1 5] It is the hardware block diagram of the microcomputer of the gestalt 2 of operation. 
[Description of Notations] 
10 Microcomputer 
30 CPU 

40 Instruction Decoding Section 

50 Ext Instruction-Processing Section 

60 Instruction-Execution Section 

70 Data Operation Part 

80 Address-Arithmetic Section 

90 Register File 

110 ROM 

120 Instruction Address Bus 
1 30 Instruction Data Bus 
140 Data Bus 
150 Instruction Register 

160 Instruction Decoding Circuit 

161 Control Signal 

1 70 Immediate Generation Circuit 
172 EXT1 Register 
174 EXT2 Register 
190 ALU 

310 Data Address Bus 
320 RAM 

330 Program Counter PC 

340 Address-Arithmetic Machine 



[Translation done.] 
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[004 7] f|*J^ 1 4 (0%BJf4. if ^« 1 3 ^C*3V^ 

h^'^^SrAj^ Lfeii^, 7>r s'^:^^®^^3- 
[0 04 8] wOi 2/^>^^^Sr 
[0 0 4 9] $t>JC, rfvy-iy^^^^^m^^izt 

[0 0 5 01 SS*«1 5©3gMtt, ii*JSl~ia*«l 

4(0^^-f^^*-^c*iV^T. fl>rlS^<^=>- K^^Sti. 
ify^ y^::^^^<oigm^ti^mzm<5^. -yvy-fy 
i':^-et>-^(D:t^i^—'ya>'\Hmii^^i'i:^Vy^ yP 
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[0 0 5 11 r^^C4o^^T. ^iCCDam<^7'y 7^ S'i!' 

wmm<n-:f])y ^ y^^^^<o^ 

[0 0 5 21 7'y 7-/ s/^;^^^©:d-'< 

[0 0 5 31 6©l8Wrt, gS*3Sl~3S*«l 

5(7>v>-fn*^f-*3<'^-C, mrfE^^=i- K^W#lftf-A;0 

20 [0054] 5 i X M< T%:ftlf55>cD/>/j:V^ 

^^3- K*5*&iirt$tufc. ^^y-(0«ffi^^coJ;^^^t 

$t?ifoJ^fif J; *)#< ©^^Sr*&*«i{ll3l€5if«*&Sli$«Sr 
«^t-5rt*sa*. III l^HI«|-e*>H«, -O^Jfev^ 
> * y ?§Ej|-ciimi-5 r t *ST'# ^. 
[005 5] 1 7 <r>^m\-t^ 1 1 

[0 0 5 61 *|g0Jl'J;Htf, /h$/j:lHi!^fl|^-Cigi«ltg 

[0 0 5 71 8©3gWtt. gt*«l~if*^l 

[00 5 81 *ig?^»- J;ntf . ffi*Jtiifi)c-c^ * y (offi 
[00 5 9] if 1 9 <o^?gtt. if 1 8 

40 [0 0 6 01 R I SClfr^tO-^-Ti^Dni^fa-^tt, 

<DlHlKjK««r/>$<-f-5;ii:Srg«)i: t*o 
R I SCi^SiW^-C^nra^'ea.— tis 

[00 6 1] 89 2 0 ©ISI^tt, 1 8 Xfifi* 

^1 9fE^©-7^^Dn>t*3.— ^'Srfflv»rftS(Si-f'5:i 

so [006 2] *l6PJ^c:J:^^f^. Wm.fm^X:^=f:') <o{t 
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to 0 6 31 

1 0 0 6 4 1 mV&nWM 1 ) 
1. cPUcoaigfftPJ 

[0 0 6 5] ^CPUSOtt, 

^-^Ilfr$6 6 0 i ^'v'^^:7T'<>'^9 0 5r-^tPo UT 
roCPUtt, 1 6 t's/ bw^&^T'-;?^^^ 1 3 0 i:, 
^^^_^7^-fe;x,©^fe<D^'^T Kl^:^^^^ 12 0 
i:, 3 2 if y KOx-^>'<:^ 1 4 0 i:, t'— iJ'T^-fe:^ 
(OfcfeOv'-^TKu^^<:^3 1 Oi:. =:/M:2-/v{S 
V ho— /w^;;^.3 9 0^-S\-\^X9\-%tm^ 

[00 6 6] «fJia#'^7'='- K«B 4 0 tt; A;^J Ufc^^ 20 

fpiy? (PC) . T'p.-fes'f— (P 
SR) . 7^9 v^if-4'-y9 (SP) . ^^Bo-w-v?^^ 

. (ALR) . 'm^^-f^'^-^^ (AHR) «ff<DCPU-e 

[ 0 0, 6 7 1 P Urtg6<0/^- K^7^T<Of'-^-9-'f 
Xfl 3 2 t* 5/ h -Cfc 5 *ulE^^^lf5 6 0 

xx^. 7'-<?©i|£j2^^fii-'<T3 2 iTs/H-'iS. t:: 
- KIBtSSCl-ti.' 1 6 t's/ Kd^lS^ft • 

10 0 6 81 -tr-C, 7^m^<r)MB-Vlii: ex.t^^t 
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1006 91 ext^^tt, ^ix¥3A-C«CPU»Ct3lt 

[0 0 7 01 ::®«/j:e X t^^ro^o-aSrff 5W*5e X 

. t ^^mm 5 0 -Cfc •? V 
[007 11 2 . i|t^{*:S«lHl8SOlSfi£ 

[0 0 7 2l.l2I2(t, -e^^'DaVt'a — ^l-rti^SH 

LfctcD-r-foSo l^^^<4^«Sllsl8S.l 0 O.tt. CPU 3 
Otx ROM 110, |21^L/iV">RAMSr-&tf<. MffiC 
PU3 0H, tulEROMl 1 0, El^L^^^V^RAM^ 
t , 1 6 t'<;/ h W^^T'-i?^^^ 13 0. K^^t'-^ 
r!!'ir;^'^©fc*K>^'^7' V\y7s/<.7. 120,32irs'h 

I 0 0 7 3 1 tilfEROM 110 iCfi, C PU 3 0 JC^tr 

^ROMl 1 0J:iji^ro^^»^^=^- b'i:'^'^'^ 
5 tc, tuiay y 7 y\-hfi. 

[0 0 7 41 MECPUS Ot*, ^^Wv?;^^ 15 0 
t . ^^7=^="- 1 6 0 t . EPm^lHlg& 17 0 

t , EXT 1 Wv?:^<5' 1 7 2 , EXT 2 Uv?:^^ 17 
4, U'v?;^^'7r'r>'i'9 Ot, ALUl 90 tSr^t^o 
[0 0 7 Sl-fe^V^v?^^ 1 5 0I±, StrlBROMl 1 0 
^^^^ ^^^—^,^:kx 3 0Sr^UT7^$i^.fc^^=' 
— h'Wiirti-S. ^^x=- KP8S.l:6 0tt,: ■tfU^l^i^ 
5■0^^:^Mi«^$i^fc1S!^^='- K^r«^U> ^triCiE^ 

^tJlilb, ii>|HCJJ?CTEXT.l.W'v?:^i?-l:7 2, EX 
T 2 ^17 4 tJ:<*«f Lfc •);,-Bn<it4)*Isl8S 17 0 

[0 0 76 1 BPffi^fiKlHlSS 1 7,0(4, bIfIS^^-t" - K 

[HKl 6 0*-bffl;'3$i^fcBP^i^^^EXTi-^i^;^^i 

7 2, EXT2Ui^:^i?l 7 4»w<Sl*$HfcBPfiISrfflV^ 
T, 3 2 1^5' Mca:3S$HfcBP{fiS:4^-r2>.- i-'^i*^ 

^^7^3- KIUKl 6 0-tin(iS^^[HlKl'7 0 t E 
XT 1 \^'^y<9 1 7 2 i:EXT 2 Uv??<-^1 7 4tt, 0. 
1 = - Kt6 4 0 e X t ^^«ia§6 

sot UT«liei-5. 
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[0 0 7 7] ALU 1 9 Oli. StTieffiSS^ JxfcEP^t-^l^ 

7 ^j!S[S[Sr^T5. •t-^fc^^*>^ ALU 1 9 Ottiai 1;:^$ 
n^lS|l<&II^Ta54 0©7'-^'JII»§iJ7 0 b LT«IB-t- 

[0 0 7 81 jJ:{c*i8Pj©it$m6<j'ictilB-efc5. te55$ 

[0 0 7 9] ^-^^''f D aVh'zi. — (^'-C^OiS^ttS^^ 

[0 0 8 01 ^■^-I'^na:^^^.— ^'-eii, 16fyh zo 

X.fi6 If .y h Ld^flft^-etJiVo L*»L, ALU19 0 

ffrlEBPa^tj^felHlSS 1 7 0-e, 3 2 Mct£3S$tt 
fcfiPfit;6s*^$tb. ALU 1 9 o^cA;tl$i^5. cofil 

fcS. i-i^j:*P*>. fl(If56 If ^ h(D±tt2 6 \i'-y h^ir-< 
Tifni-f 5-€ntt35i:. ffJlB 6 t' h (Dfti-tii: t' j/ h 
(omi:±U2 6 try ^^c^^£5S■r■51^-l' v-liiS-cfcS, L 30 
L r /iJttSS-ett, CPUt±32fs'h©iafftg;^) 

If-;/ h^<ofip^tSr&5 wi:*5a3t€;^j:i,\ t*oT. ' 
©0fig-C«, s/^';5«.^^cofiP{SSrffiu>T. 'ikm 

<r>^-ffy hiJ^-^©ip^it©lfs' h»:Srii-^iii£!SSr^T5- 

»c:^*tt5iPfit$r«jt-t-5^ia;i:. i^lt $i^fcIPffi^c:S . 

[00 8 1] *-f:/y s/^y^^-^ro^^ri- Kld-^ 40 

UX. ^^7^3— KlHlKl 6 Ottia*L3fet'':^x— h-v 
6 0*5*aSLfc^^*Sv >^y7-f y^;^^ 
❖^'a— Kings 1 6 0 tt. 7.^— \-7-y-y<r>ii^%\zm^ 
1 7 2-^EXT 2 Ui^^^ 1 7 4»c:tSl^$-1i-5o Bp- 
t^ffiEXT 1 Ui^^^' 1 7 2-^EXT 2 U-:^;^^' 1 7 4 so 



^c^!^^t$^^fcfipfitt?&ffl^^T. w^^Kfz.%mn^mc'fi 

[008 2] ftH^ «5g-t-5 J: 5 »c*3IM©?^^©-7'f 

t ^'%—mm.(o^-^h t) . e X t ^•^©^'^3 - Ktt 1 

3 bf J/ KDEPfiI$r-&A/-T?t/>5. 

[008 3] E 3 A'&T'a- KUlte 160 iS^-f-^ 

7^— h-^rv/Vli, SO. SI, S 2(0 3a^©4^tflgSriS 

Sl(4, llHlB<??e X (7'y 7^ j/:?';^^ 

^) SrA;^Lfc4^^Srfct>fcU-Ci3i9, S2f4. 2IhIS 

(0 0 8 4] l^iaiw^i-J; 5»-, S-^v^V(D4^li 
*SSOW^, ii^©^^ (ex t=0) ^Kti-t^h^ 
ffittS 0<0*^-C*)i3 (4 0 0) , ex ( e x' t 

= 1) SrA:*I-i-5i:4fc<ittS (4 10). 

^fc, h-7v'^^w4^Jffi>ass.iro^, ii^©^^ 

(ext=0) S:A;^-f-'5i:Jyt^ttS OJCIS^L (4 2 

0) , e x (e X t = 1) SrA:^i-5i:*^littS 
2»ca©-t-5 (4 3 0) , 

^*5S2<0^. a^O^^ (ext = 0) SrA;^-f-5t 
4^ffittS OtdS^U (4-4 0) , ext^-^(ext = 

1) SrA;^i-5i:J|^ISttS 2©**-efe-5 (4 5 0) « 

[0 0 8 5] •ffi'h'h. Wi^7.7—v-^'y>'^. ii^© 

^^^*SA;t)^tb5i: S 0<D4^fl§tc?^ii9, e x t^'^SriS 
igl b-C 2 |5i£A±A;^ tfc^rt. SO'a^c^^^SrA;^ 
f S 2«?<R®Sri!fti$-t-?. J: 5«fifc^FixTV>5. 

[0 0 8 6] 04 (4. EPftW^^l^JrM LT^^t'^'- K 
iHlSSl 6 0;i5ff 5Stlf^©T/i'^y XASr^Lfc7D«-^ 

•y— >l2l-efc5. 

[008 7] *-r^^3- KlHlBS 160 Wi^ 

yy^i 0) . • 

[0 0 8 8] h-^wcoift^^ss ixfesttii 
(;^7^s'7'2 0) . lEe e X t#-^*5A;^$tvfc4^ffi 
•Cfct), KEI^l 6 0(4, lEiOe x 

■^ro 1 3 hWfiPiCS: e X t 1 1 7 2»C^J^ 

i-5 C^xy^s 0) . 

(0 0 8 9] 7^7— h-^V>'(04^i^d5S'2T-*j5itl4 
(;^xy:r40) . 2|Hlti±jg^LTe X t^^*SA>3 
$ixfc4>tie-efc!7, ^^f'a-KlElKl 6 014; A^$ 
Hfce X t^^Ol 3 If 5/ hOBPfiSSre X. t- Z Vv^J^^J' 
17 4»Cf*l^-r5 C^^xy^SO). ext 
3 lHl6t±)g«g \.1tM^\t. gff © e X t ^^<OfiP 
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IS 

{it-Ce X t 2 Uv^>^;5'*S±S#-$tt5::ii:»''^C5. 

ex t^^tmW.\^tz.m^^±. :S:^JJ<Oe x t^^i: 

10 0 9 0] ^UT, 4^lidss 0-efo2)#^(is j1^<0 
5 {.T^T-y-fl 0) o 

(00 9 11 JSklc. ■ftlf $tufcBPfit(cS':5i:ipiit<Dlf s/ 

fii^j^iHiKi 7 ottig^Ls&v^BPflt^fife^im-^^j*^® 

S:^ UT*5 9 , ^EPfit;^^ffiffi^^^^l9;T-;fc^$ 
BPffi^^ft-§-»-*<3# ttS ^ nfcBPfitSr^^-t-^. 
[0 0 9 2] Ei 5 li. A:^$n5^'fr3- KiitJSStFfE;^ 

- hig-cfcSo . ..... 

[00 9 31 WIBfiPfit^^fflft#^lHl»S!6S^^i-5m 
^(*e X t(t#5 3 Oi:, e X t_l owft^S 5 0i: 

e X t_h i g hft-§-5 6 0-(?fo2)o B! 5 O 5 1 0 f*A 
:^$tl-5^^='- KS:*LT*i!P, 5 4 0 f*«tHE;^x- 

So Kj!'ns/^'fS-§-5 2 0H, CPUfCjo»t5#aii)f^- 

■S-5 2 .0<Oi:*>±*5!9tcIs!^L-C^^T YUT^^'^T^ 1 2 

5 2 0 CD 1 ( 1 TiXi^f-'C ^'/V') feldttflE^^T K 
i.';^t:iS':SvNTROMi i 0*»?>^-^=— K*sSEi?fa$ 

[0 0 9 41 extf§#5 3 0f4, e x t#^*SA:^$ 

ixfet^tc 1' t/ism^xfeo-Cv Htria^v^-^ 

'»'©4^flgS^S:^C$-y:5A;^jm^-C*)So ■f'^i*? 

ttIIEfiP(it^^fflff-§-^^lH]?Sfi. A;^)$ixfc^^*s 
e X t^^TfcSli^e X tm*5 3.0S:' I'twL, 
A;t)$i^fc^^*5a^CD^^-C^>5^e X t«-§-5 3 

o$r* 0' (ci-5J:5ibf^i-5o 
[0 0 9 51 ^ -a t_\ o^^^?>^0\1s..- ^^T—y-^ 

1' <0^' .1' t:^C5 1 i5'n -y^'^ilJgLfcaiS«-§-e 

feio «tiiBfiP{it±figfflm^^^lHl!S»i. ^tflg- 

mm^t^X. e X t_l ow(§^5 S OS:' I' \:. 

T. e X t_l owfg^S 5 0^' 0.' ftio 
[00 9 61 ex t_h i g hff^S 6 Ott,- h 
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s 2 • ©Nf* 1 • tfi^ii^u yi^^mm Lfciiifii^ 

S2.' -efcS^x J(?<0^os'^m#5 2 0<0iC*> 
±*5i3|c|R|^?rt oT. e X t_h i g hm-i-5 6 0 

»)lc:|Rl»Sri:or, e x t_h i g hft^S 6 OSr' 
0' tn, 

[0 0 9 71 m&\±. ^^='— KJcfinffl[Sr^A/-CV^5# 
J«ffl'ft#l-S<5§^BPfiiSrte55-t-5T/i'='" y XixSr^ Lfc 

[0 0 9 81 hT->V(^4^ifi;6SS OX-Mv^li^li 

(;^x,x7'110) , CPU;dS7'y7^3'i5'^^^Xfc 

0 ) 7" y 7 s/ i flstt> .^^Utras 6 0 

(IS 2<o^&^) te:BPfiIS:^^i-2)^i>Sf*''iV^d>fc-efc 

,5. : . • ' \ 

(0 0 9 91 ;^ 7"— h-^V>'<04Rlli*SS 0t?e x t_l 
ow^-f-5 5 0=' 1' <D^%\-t {7^=r y-f \-\ (i) . 
— |H]©e X t^^O^JC^ — -^5/ K^-^XfcSa^*^^ 

us;?;^^ ! 7 2\z.|$m^i\'X^l^^%<r> & x t^-^w^*^ 
=1- K«--^*ixTv^fcl SK's' hOBPfflt. BPfit^^ffl 
fS-i-ill 1 7,6 Srrfi: bXA;^ $ixfcK^-'/,s'. h#^<p^ 
30 ^3- Ktc^*tfCV"«^6 fs/ hrofip{ii[Sro/i(fxai5l5 
5 1 9 If s/ h©fiPffi«:. 3 2 l^s/ hf^^-^oStSSXtil^l' 
^ym.Wcr^ C;^^^:^! 4 0) o 

(0 10 Ol .XT-.— h-rv-VCD^^tffiASS OX.e x t_h 

i g hft-i-5 6 0=' 1 ' (0#^tt 5 

0) . «»IsIag«SbTA;tlUfce x tife'^cO^Jc^?.-- 5^ 

wOii^lCttN EXT.l l^v'x^.;?' 1 7 2tCiSl$f$ixTV'> 
5— #3feO e.x t ^-^(D^-^a- KIC-^^ixTI/^fc 1 3 
Ify hWfiPffit,- EXT 2 Wv^X^ 1 7 A\Z.%^^iXX 
40 V>5— #ft^© e-x- t^-^cD^-^^— K(C-^*HTV^fc 

1 3 f s/ h mmh , BPfit^^Kfflm-i-i^-i 7 e sr^n- ur 

fc6 tr-y hOBPfilt $ro/i»f T3 2.f H<OipfflS:^fifc 
i-5 (xxs'7'1 6 0) o • 

[0 1 0 1 1 XX— hTv'VeO^^iflldSs OrXe x t_l 
ow^i'^5 5 0=' 0' *»Oe X t_h:-i-g h(g-g-5 6 

0=' 0.* ^— h^^xj'jjy^jl^co^^ 

TV^S^tfllXfeS. fiPfil±^ffl(i-§-i^ 1 

so 7 6 Sr^fr LTA;*$ixfclSii^<o^'^.o^'^3- K»;:^ 



!#BaV 9-231 070 



17 

1^'ri^^Il:3Si-^ (;^xs'7'i 7 0) , 
• to 1 0 21 ^<r>m^. KEKl 6 0*5j;t;t 

fiPffi^^lHlgSl 7 0 lie X tlJi>'&©fiPffiS:fflt^-C, 

Si: LTtSfg-rs. 
[0 10 3] fm. «tffa«ia»i. ■^^='-KJc:gpfflSr-& 

^■C^^:^^t■'>:©^■^t^ ;^xs/yi 4 oo*ast:^xs'7' 

1 6 OtotoSf^'^n— K4'<ofiP^a[Srffil/^/^^^J: 

;^xs'7'l 7 0<DMSSr«< :ii:»c:J;!JttrlE«!!Si: 

jsfcSrtSr i:t;iJ:t), ^'^■Ta- KEBSi-e o tip<t^ 
^IDggl 7 0 i: EXT 1 U-v?;^^ 1 72i:EXT2Uv' 

[0 10 5] 3. ex t^-^ (T'y Sr 
fflv>fc^-yy h#^©EP^a:3firoAflE«»J 

-Crw^^ (ffiSi. £JlT^5'^7'l1li^^i^^5) ©S-g- 
[0 10 6] t-fv ^''CT'l^^^fcUSe X t^^©^^ 

3-K<o«^^c•o^^-c^?q-^5, mi (a) tt. k^j'-y 

7'l^-^<D^-^3— K2 1 0©try h7-f— ywKSr^L 
fcElT?*)?), 1217 (B) 14. ex t^^W^-^n— K2 

2 OCOf-;/ /PKiS:^bTI/^?>o /V- 
Koiw^^^ttK-y h(^ffiBSr^UTfc'!9, IHH] (A) 
(B) tc^i-J;5»-, ^'^=J-Kttifs' M Sd^bifsy 

[0 10 7] Wim (A) IC^-r<J;5(-. 
#-^3®— K2 1 0»i, f s/ M 5;6^t)t's/ h 1 3»c:3 
try h(D^'7;^JtS®«2 1 2 fixH2d»biry 

h 1 0»c:3 t's/ K(D:^'<i3- K*Jt;£i-?.^«2 1 4 
i:, l^s/ h9*^e,f h4lC6 t's/ h(DBPfll*r*g;£-f -5 
IB*S2 16i:, Ifj/ h3*»bl:^3' h0IC4f y hCOUi^ 
;^;*'*i3£ti«2 1 8 Sr^UTV^S. 

[0 10 8] ^7^m3tll^2 1 2 tli. ^^(OiZ/U- 

[0 10 9] :d--:3-KSr*ij£i-2.ffi^2 1 4Jci4, ^ 
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Jtll2^7^}i3£IBlg6 2 1 2-c?J§;t$tvfci5'7;^lcJB 
[Olio] «irfElp<it^*g^i-5^J^2 1 6\z 

etTyhcDBPflt (imm6) <omi)^^flti^i\'Xi6 

(rd) K*s»iirt$n-Clr^.5. 
[0111] ^'<:7'1^^I4, tulBiPli ( i mm6) t 
10 eaffll^v';^;? (rd) LTfltrfE:t^=i- K-C^$tl- 
*S*&eR.^^v^;^^ (rd) JCMU-CS 

[0 112] Ir)I2I (B) \zm-r3:b\z. e x 

^©^^3-K2 2 0»4. t'y h 1 S^^Pjt'y H 3(C 
3 fc'y h©:J'7;^*i)^|g«c2 2 2 i:.' f j/ M 27!»>f,K' 
y h Otc: 1 3 fy h©BP1itSrJg3e-t-5^*R 2 2 4t^^ 
UTVNSo tfrfEBPffi'SrJgi^-t-5|g«2 2 4»C(4. 1 3 f 
y hOfiPflt (imml 3) <Oflt;iS^&^rt$^^T^^5<. 

[0 1 13] ^e x t^<^l±;*-'< = — K^* L-'CV-'/iV 

y 7 ^ 5/ ^ :^^^»4. e X t 1 mm(o^xh K) . m 

«>x :;'7;^m;tlB«c2 2 2tc}t3e$ixfc^'7;^»j:J:o 

[0 114] e X t^-^fiT'y 5/i?;^^^T?$)^fc 
fc> ^-C»4CPUtC*J»t5ALUT'CDSI^*|<0||fTSr 

30 K»-fiPfltSr-&A/-CV^5>^^*5e x t^^co^'-- {^y 
(D^^ = — KlC-^^n-SBPfflSre X t 6 fy 

BPfi (imm6) ^m^^xmkt^mm^m^^o 

[0 115] i!fefCttnBi?^>^l^^;6S||tT$n5egcOfiP 
[0116] *-f, ^J'V^l^^di^afi-CHfT^fnfc© 
^''CT'l^^fiROMl 1 Oyi^fe^^x— ^>'<;^ 12 0 

Sr:frUT^^^v^;=^^' 1 5 0k:A:/j$H5. ^-LT, ^ 
40 ^-C3- KlH]gSl 6 Ot?SfS£$tv, l^^lc:j^;DfcJs^®ds 

ti^^iMt.V{.m\^i^:^^ (rd) ^::^&iift$i^fc7'-;{'^s 
u-:?;:^ 7 7 -< 9 0 J; 9 7*- 1 8 2 Sr^ LT. 
ALU 1 9 0lwA;^$ix5, *fc. #^3-KT'Jt;t$ 
ixfcfiPffl (i.mm6) fl, ^'^7'='— YW\^\ZXK)^'0 
m^ix. fiPfi^^^m-^i^ 1 7 6 iSrrfr U-CfiPfit^figlHlgS 
1 7 0^^:A:^$i^5. -E-LT. EPfiS^j^giaKi 7 0-c. 
*5IEfiPffl ( 1 mm 6) tt3 2 fy KtC-^nJfcSifcSVMi 
1J-'<>'tt35^FH, l5IE^4:5S^Fi^fcBP^iS(4ALU 1 9 0Jc 
so A^$ix5. ^-UTALU 1 9 Oli^'f 7'l^'^<0:i-^ 
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(r d) tc*&)W-r^o 

10 117] «(jfE^''r7'llfi»'frf±mS!!l-Cllff-t-5r 

J;!3^t?db$nfcEPffi (imme) *^e>}l£3S$HfcfiPfil 
?Sri65*^$n5j§e*SM^Co-C< 5. i-^^ei?*,. ex t 
^^irM^-e-t^-frTHtf $iXfc«^»±, EXT 1 Uv^;^ 
^' 1 7 2-^EXT 2 U-:^:^^' 1 7 4lw{^^t$ixTV^53fe 
We X t^^coEPfitSrfflVT i mm 6 (OjtSSiiSff ^:>J^ 

fiPfitd^EXT 1 UV^:^d> 1 7 2-^EXT 2 U-:^;^^' 1 7 
<D 1 Xfi«m© e X t t ffi^-§-*?*-Cll=fT$nfcd» 

tJ:J;?>. BPfit^fefi^laJSS 1 7 0T?. *^$J^5t£95$^^fc 
BPfit*Wio-C< 5. 
[0 1 1 8] 08 (A) ~ (C) MIE##^K):e-^ 

$i^-5tta$^^^5:fiP^fi©7-f— /wKSTfeSo • 

[ 0 1 1 9 1 ig 8 (A) -tt, 1 

$tu51£3i$ixfcEPffi2 3 0©tf s/ h7-<->'i'KI2lT*> 

(imm6) *S-eofe3gXI*f-'f VffiSSrot^Tn^^CO:^ • 
jftt?ffi?I$ixT3 2 tfs/ h(DBn{il2 3 0 -^nifc 
3i$ixfci&^J±^ l^s/>6*»fet'y h3 10DMt^2 3 2 

6 A^f) tr s/ h 3 1 <Offl^ 2 3 2 fi. i---<T i mm 6 <DS 

[0 12 0] E18- (B) mM<r>i<r>& x t^'^irM- 

^:^'<u— >'0|I^T^C^ffl$^^51t5i$i^fciP.^; 
iiS2 4 0«f 5/ /vKElT-fc'S.- IDEiJc^-fi 5v 

\Z.^ ^-I'T'l^'^we f y hCOEPfit .( i mm.6) iSifs'- 

h 5*»e)f y h0O7-f — -'kK2 4 6l::-fes' V^fi. fi". 

Str<0 1(0 e x t 1 3 t* h ©BPfiS ( i mm 1 3 ) 

dSt's/ N 1 8*»f>K'-y h 6IC-fey h$tb, 1 9f 5/ 
BPffl (imml 9) -t UT. MIEl 9tr! 

y hcOBPfil ( i mm 1 9) J4-^ntt5gXtt1^^ >'lt31©- 
^^■r^^*><Dtt3S;^*•C3 2f f©EPfit2 4 O 
-If nl£5g$nJtii^tt, 1 9 t's/ h^^t 3 1 t'i/ h<Ofi-i 
*^2 4 2»±i-'<T-lf air/j;?), -f^ l^mk^fltiWr^ 
ti.. 1 9l^y h*»b3 1 t^y>©IB«c2 4 2»4. i-'^-C 
imml 9(Da±ifl:f 5/ >i-*i3*)l 8f yhSilRlt 

[0 1 2 1 ] ma- (c) tt. 2(Eioe x t^^tiia^'g- 
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^;i-'<U'-v/3 >'<D|lfT»-^ffl$tv5t£3g$nfcBPfit2 

^W':/l^'^(0 6 K's' hWBPffi (imm6) *Slfs/b5 
*^?5 1' y 0 ©7 ^ — K 2 5 6 Jd-fe h 1 0 S 

©ex t^-^Wl Sf^y h©BP<it (imml 3) ^Stfj/ 
h3 Id^bfy M 9»C-fey 2lH]S«5ext^ 
■^©1 3 hroBPfit ( i mm 1 3) i^b's' b 1 8*»?> 
f j/ h 6»c-lr s/ h^H, 3 2 Ifs' h©BP^ ( i mm3 
2) 2 5 0iS^^$tb-5. 

10 12 21 /iJb\ 2Ilia±©e x t^^tja^^^-g-fc-a: 
mtrli^tt. SiDi:. a«©e x tif^^*s^^i^i5 

|Sl|HlB©e x t^^tp^tcaigb. .am©e X tl% 
^i6sa(rlE2|H]S©e X t^'&irlRlflSJc^tB-f 5, 
[0 12-3] 4. T'y s/^';^^^^:fflV^fc^-'>*s/ 

-^u— >3 vrt^t4:!B©f-t*«)/j:llife©J^<i8S:.. 2o?ll 
[0 12 4] ^''l'7'2^-^©#'^3- K©1f^lc 

ot^TiKig-r'S. ia9ttv K^'<7'2^^©^^3— K 

[0 12 5] lRll2I»C;T^-rJ: ^4':f2^^<D^^=^ 
-K2 6 0f4, tfs/ M 5*»?}t's/ hi 3»C3k*s/ h© 
!5'7;^}&;t«l«2 6 2i:. K's' M 2*>^)l:fy hSICS 
t's/ h (0:^^=1 - Y^^mir^mi$,'2 6 4i:;.f 3/ h7 
A^fet'y h4»C4 t'-y h©U-v=;^:?«Stgti!c2.6 6 t. 
\fy H3*^Pjt's' h0t;:4t's/ h©W'i?;^^Jg;t^*fi2 
6 8 i:S:#UTV>5. 

[0 12 6] «friE^v?^i5'*i!eM«2 6 6. 2 6 

8tcf4, ^ix-t*M^-ftv*^©t»l^^i^<^^ (r s) (r 
d) S:.T^-f-3-K*5feiirt$ix-CI/\5. r s t JiW-:;';^^ 
y— r d i:»4Ui^;;?.^'7^-<'>^-r;^— >'3>'.«rE5fe-r 
5t>©3i>5, ,;5''<7'2^^(4. IR.^ U'v';^.i5^ (r s) »C 
. *&iN^$ix-Ci/.\5x-^' i:eafflVv?;^^- (r;d). 

(r d)..JcS#jitfl6f^Srtt 

• [0:12 7] jfeiCv ^'-i'y2^-^*5^-ell=ff$>vfc^ 

^©CPU©tt'f^fcot>Tlttt^i-5i 0;2»C,*SV>t:. 4 
4'-f .:/2^-^ttROMl!l.0*»ib#'^7::-^'^^;^ 1 
3 OSr^LT^fr^U'v':^:? 1 5 OtwAi^^tb?.', U 

-c. ^-^7^3— KiaKi 6 o-eMi£$tVv p^^i-j$;i:.^ 
SI^*s*s::?fc*3K5. ^''<7'2^'^»c:*}v\-ctt. ^^^a 
- K-e}i;£$ixfceH.ffl>v':^^ (r d) t::»«ft$ixfc7' 

—9t^\^'^7.9y7^>'^^ o<t t)x— ^''^:^.i 8 2^:^^ 

b-C. ALU'l 9 0»CA:*$H4« Sfc^^-^a-K-e 

JijesnifcW.ffluv?;^^' (r.s) »c|&iW$tbfc^-4'*s 
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ALUl 9 0fcA;^)$H^. ^rUTALUl 9 0(±^}''C 

1 9 2Sr:frix-C, uv?;^^77'i'/^9 0© 
laffl uv';^^' ( r d) »c*S-^-f 5. 
[01281 tdlEi^'r y 2^^(*^T?*^Ti-5 r i: ^> 

TUfi-f 2) ^ 1 1> nllg'CfoS, 
10 12 91 010 (A) ~ (C) ttv ^'-<':^2#^=S: 

m^-cntr-t-^^RTJ'afltr® 1 3^1* 2 laco e X t 10 

[0 1 3 01 Ell 0 (A) (i. ^5'-Yy2#^*S*3*-e» 

$tv^j:v\ jfc*3. >5'^'y2^^d5*3!6t?*tT$ivfc#^ 
[0 1 3 n mi 0 (B) ^'f7'2^^*SffM©l »> 

*vSS£3i$tl.f^iPtt2 7 OOt'-y h7^-/vKia-t?fc 
5o Pl^li:^-t-J:5J-.^1'y2lS^^*SE«tl(^l<^ex ■ 

a<5#4^^tu5EP{it (imml3) t\ ^HfflU'v';^^ ^' 

(r s) (o\^mt(omn^^i:> vim\^'^^^ (r a) = •= 

2 7 Of*, e X t^^^C■t•*^^5BP^it ( i mml 3) *S 
[ 0 1 3 2 1 ^-f 7* 2#'^*5 1 © e X t ^^fc^^-^*? 

irJol/^T. -S-f. ^^7*2^^f±ROMl 10*»b#^ 
^_^^<5>?. 1 3 0 Srrfl- LT^^W-v?^^ 1 5 0 l-A^ S 

HS. ^-ut: .^ij-^^a-Kiig&i-eo-e^SE^ixs 

. (S(nE7.7^- hN'v-vtD^^^iissoEA^I-iZ)^) li. EA- • 

iiUi^^^ y 7 ^ /^S 0 X'Of—C I 8 2Sr:fM- 4o : 
X. ALU 1 9 0»CA;^^n6. EXT 1 Wv^X 

^ 1 7 2^c«^t$t^'-cv^fcKl^^<De x t^^<on.m ( i • 

mmr'3) tt. ipfifi^fiStlHlKl 7 0»cJ:«J-t?ot4:3S$n.' ■ 
•CStIfBBPfiS2 7 0*s^fi)S^^^. ALU 1 9 o»rA;tiSix 
5. ^tL-C. ALU 1 9 0\i^^^24^'^<O^^=^-y 

^LT, ^i^;3^^7 7■^'''^9 owSlffii'-:^:^^ (r d) 

10 13 31 EXTl 1 7 2-^EXT2 



?:fflv>-C, <5''C^2^^©^tTl-^ffli-5EP(iSr4fi£i- 
ig@*5j:05. r<oiiSlc$fef£o-Ce X t#^roIPfit*5E 
XT 1 1 7 2^EXT 2 Wv'^^ 1 7 4»Ci*lf 

$i^5aaS^*^ E13~l2|6-e»?^Ufcii9-efe5. 
[0 1341 t«eo-C. ^-('7' 21^-^5:6 x t^^t^i^ 
-g'i:)^i^t:^^TLfc^. >- KJcBPtti: 2o03tflffl 

©i:lRl««>^a*S:*r-t-5. 
[0 13 51 01 0 (C) it. ^y(y2^^i)^2^<De 

it!S$*vifcBP<it2 8 OWfy b^-f-^wKIDT-feSo Is! 
S:^c^i-J;5^^:^ ^?-f 7'2^^*5 2lH!Oe x t^'^tffi 
;!^-^t?^Tllfi^$ttfci§^J*^ 2lH]We X t^^tcS<5 
t^fig^tvSfiPfit (imm2B) »lfflWv^^^' (r 

s) <oihm-t(Dmnf^!^t:: Vim^'y^-^ d) 

%^tsX^K^^u~i^ayp%^iti^tA^ir^o BPffi2 8 
Of*. l|HlS©e X t^^^-■^*i^TV^5EPfiIi mml 
SSrtfs' h2 Sd^ejfs/ Kl'3t;i-fes' S L, 2lHl»<0e 
X t^^^C'|r*tvTV^^BPfitS^t's' H 2j!)-^t*5'bO 
(r-fe s/ S Lfc i mm 2 6 S: 3 2 If y HC-^nteSXttf" 

[0 13 61 !^i*5, 2W\&.±<r>e x t^-^tJfl^^^'&i^* 

•<^:65BtflE 1 la S O e X t t l3*IIU:t8tt6 Ls" e 
x t#-^*SfifE2liie® e X f^^t rnW^M^i'^o 
10 1 3 71 ^-^'■/2^^;45 2|H]*fc»«fC[H]Oe X t 

-&tl^«t?fe5*5. EPffi^^lHlKl 7 0;65Wiafinffi2 8 

OSr^^!£-r'5i§Sd5-i:''>C^'<^5'5^<> ' ' 
[0 1 3 81 -TJiCi^*., BPflfct^lHlKl 7 0»i, EXT 

1 Wi^y^ ^ 1 7 2 ICfiilt $ ixT V ^fc i IhJ S <D e X t 

COEPfiS (imml 3) E XT 2 Vv^^i? 1 7 4 

l$$JvT:v^fcS^<^e X t^^OBPflS (i mml3) S: 

fflVN-CltflSBPiit2.8 b5r^^-f-5i • 
[0139l>iJb\ EXTlV^i?;^^?'! 7 2^EXT2- 
•■ u-Jt:^ 1 7 4»:i«5t$tvTV>55fe©e X t^^oBP^E 
«rffiv>T., ^^'y2^^cDllffl-«^ffl1"SEPfiISr4^-r 
jiSib-iTJ', ^©jaSlCit^oTe X t^-^©EP«[*5E 
XT 1 UC^;^^ 1 7 2-^EXT 2 Uv':^^ 1 7 41c»l^ 
|213~i2 6-e^!«bfciit)-Cfc?)o 
[0 14 01 wOfillC. e x•t^^4^fflV^5)w tJCi 

tisT?#5fcft; ^-^x^-KElSSRy^Bn^t^fiKlHlK 

[0 14 11 t.tt. ^'^y2^^Sr2[H]Xf±ffi^lHlOe 

X t^-^tm^'tt>'^xmn\^itm:t> 2o©ex 

•^<0 1 3 try hWBPfit- ( i mm-1 3)'-0/i»f fctroSr-tf 
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[0 14 2] :i<ot[|l;i, ^W7'2^'frSr2lalXttffi»lHl 

<D e X t M^-^fc-frTUtT Lfc^> 1 0© e x 

[0 14 3] 5. •f^)yy{y^:^^'^^m^^f:.9—fv 

S*«)»CH4, ig2tc^-tlf^tisi«i-efe!?> m'i.hwm 

i'idB, fSi^rofc*. |g|2C0EXT 1 Uv?;:^^ 1 7 2^f4 
^BS LT. •^^^y'^ - KHIK 1 6 0 t iPfll^JSKIel^ 1 7 . 

|212ro^^tCjP;tT. RA' 
M3 2 0. 7'a^7i>.*!?i^^PC3 3 0. T KU-^^iSi »> 
»;§g3 4 0. X/<;^ 3 5 0Sria^L,-Cl^2>o J^i^Sv tttl^ 
©tP-g-iv 7*u j>'7>*lJ'V^'PC 3 3 0^SrI^v':^:5'7 .. 

« 3 4 0 tt^P^^«l^^<oil^3SSr^T 5 . 
^S:±*P^S5^^£ri-5««g©^?Sr©t)±(flfte^t-5o - 
[0 1 4 4 J MIERAM3 2 0 14, UtTlCteffl-fST'- , , 
^#S:IBtiUTV^5o T K^;^SS^S3 4 Ott, tfrlER,. ? 
AM3 2 0 lw|Etg$ttt:t^5x-^cOT KV;^Srill^-t- 

057'o^'7A*i>>'^PC3 3 0COfiI'bL<»4l^v';=^^,. 30 

vn;5o 7*Di/7i>.:*^>i^i5'PC3 3 otcji, Ja^EH^f't'- 

Kw;^/^;^ 3 1 OSr^UT, RAM3 2 0©T KU^^Sr 
JgiSU. Xl±v A^T K 2 OSr:fl-LT, RO 
Ml 1 OCD^^<OT Ku:^SrJB3£-r5o ^rUT, tfTlE^- • 

T Kw;^^<;^3 10.1 2.o.T?}t3t$tufcr Ku^co-7^> 

— ^^Xtt^^a— Kl4v 'f—^^^T. 1 4 OXf±^^-r— 

1 3 0Sr^UTCPU3 0ICA^$HJ:51S^S" «(■ 

[01451 j^clw, itr^7 > Y\z.T K i^P^OEPfitSr^^ . 
L,.7'n^^7A*!>>'4'PC3 3 0{w^&ilrt$J^■C^''4ffi^T 

-:f(J:>^-% («S:±, fiAT^-f 7'3^^i:v>p) (c:*jtt5.v 

[0 1 4 er Ell 2tt> ^'-<7'3^^<0-€?iJ-C*)?)PC 
5^>'Sr3-/wi-5^'p-) <0^^ = — K2 9 0«)br>> h7 so 



^4 

[0 14 7] PIEllc^f J: 5 Iw, 9^-:fZ^-%(r>^-^^ 
— K2 9 0I4. If y M 5*»t>K's' M 3»w3 bfs' h<0 
^'7;^J83£^«2 9 2 Ify M 2*»bK'y h9»C4 
t-y N<D;i-^3-KSr*§^-r5«i«2 9 4i:, t'-yhS 

Mfi^2 9 6 t, K 7*»feK's/ hOtCSfy hWfiP 
ffi*ig3ti-5ia«2 9 8 S:'fi•L-CV^5. 

[0 14 8] PC*B>[=ff->^/'V-f'>'3->'V^^»4> StlfB 
SPfit^S^^g3^i-2>IR«^2 9 8 lc*&ij9<3 $ tvfc 8 f -y h<^fiPffl[ 
(imm8) Sri fy l>fetc:->7 hi-5:ii:-e9try h 
©fit (s i n 9) t i n 9 rofitSrf-l'. i^JtSSU 

T#feH5 3 2 t*s/ htOBPietPC icfu^yi^lJ^^-y 
Ofiti:SrJ!)B3?L;tfitSrT Kv;^i LT^T K^';^^- 
[0 14 9] mi l V^T, ^PC*a*d-ih7'/V-^ 
V 3 -/P^^ds^T-Hfr $ ^-^w C P U ©itif^lc 
ov>T^eq-r5,..BPfit^^lHlKl 7 0»CJ;o-C, ^^^^ 
3- K-g-^ttS 8 tf 5/ HOfiPffitt, 1 If y hfetc-^^ h 
$tt. 1^'1' >'1)^3SS^^3 2 f ;y >(^EPffl: (s i.gnS) 
ti^CSo -t LT, ^3 2 t's/ hi^BPll (s i g n 9) tt 
T K W;^il5^^3 4 0»CA::^3*tl.-5. 
*!?>'^PC3 3 0Jw*friW$ttTV^5T Kl^;^.«>|ltT 
KL'^SI^S 4 0(rA;^$ix5. TKU^?II^Sg3 4 
014. StlEEPffi (s.i gn9) i: A* P 
C 3 3 0 IC^&iW^nTl'^^T Ku:^©i[SrAP^ LT^J-d^ 

[0150] P ctBJ^1^7'/^— ^:^=>-/Vx^-^(o J: 5 ''i 
© 1 Xtt^fft© e X t t ffi^'&ts-ftTimrS r i: 

-&i:ISl«-e*>'5*^.^^x3-KlHl!Sl 6:0OBPfit^ 
IBISS 17 0 1?. r^-^.a— K. J; !3 ^0 tUcfixfcfiPflt ( i m 
mS) A»^it?l$ixfcBPfta5^fig$lx5iiS*5^'iC-oT 
< -So •tfi.io.^. e x.t^•^&<^i:0•^-$•fc•*.T|I^T$^^fc 
Ii^l4. E X.T l- WJt.^ 1 7 2,-^E XT:2..Wi^;^^' 1 
7 4»C«j^$tt-Cl^S$fe,<De x t^^©fiPffiSr.fflV^T i 
; mm8ro}l£?i;5StT*?ix-5o-" \l©i©a*5j;t/. 
^fL'iXe. x t^.f^.?)BPffi*SEXT 1 Ui^^^^.l- 7 2-^ 

-EXT2 W'v?;^^ i>7^4ic««p$ix53aa»4. ia3~ia 

-eUff ^Ktcii\ m.tii<D 1 X e • x . t t 

[01.51] igi:3;(A) ~ (e) \t< «rlB#4i^«>^ 

'f 7* 3 U— > 3 V «: S U fc^ t l^— > 
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[01521013 (A) 14. ^^-l'y3^'^*s*^T?S 

m $tu5a:3S$tbfcgpfit4 0 0 © t* s/ h 7 — >'V Kia-e 

CPUS 014, 1 6 KS: 

tt^tc" 0" Ji£3g©llglcf4. Ignite 

^•t-J:5»^, ^'-I'T'S^^OS Ify h^EPfit ( i mm 
8) (41 t*-;/ h;fetcV7 hfc9 f 5/ hf^EPmi'icSo -5: 
bT^9 f h©iP»4f--r:^ltf:5i$HT3 2 If y 
EPffl4 0 0 (s i g n 9) 
[0153111113 (B) 14, ^'C7'3^'^*Sttli(rWl 

tt5tt3i$Jx;tEPfil4 1 OWfy h 7 — /V KBl-efe 
5. I^Bll-^-fJ; 5»w, i?-!' r3^-^(D8 If y hcoEPffl 
( i mmS) t e X t ^-^OD 1 3 \f -y bOEPfit ( i mm 
13) Sr)i$-&Ufc2 llf f(0ipfl£(4. Itf5'hfe{;ii/ 
7h$ix-C. 2 2 fs/ h©EPi[i:>te5.. 2 
EPl[f4, •!^'l'V^£3i$J^T3 2Vs' h©EPfiS4 1 0 (s 
i g n 2 2) t^^cS, 

[0 1 5 41 Ell 3 (C) J4, ^l'7'3^-&*5 2|Hl©e 
X t i(fli9^-&*3*-C|lfT $ tbfcS-e-W ^t-'^ ^- V 3 

fe5i$HfeBPfil4 2 0 05f b7-r-yVKI2Jt?fc5o PI 
EtC^-f- i 5 ^-1'7*3^'^©8 ITS' hOBPfil (im 
m8) t llHlB©e x t^-^(Dl OK's' h©BPM ( i m 
mlO) 2IelS(0e X t^-^(Dl 3 tf-y H<DEPffi 
(imml3) t $r^-& Lfc 3 1 tT j/ h cOEPfg(4. 1 f 
•y hictC'^y h^nx, 3 2 ITS' heoEPflt ( s i g n 3 
2) iJ!c5o 

[0 15 51/^*5, 2[UKi,±<^e X ti^^^tffi;'^-^-*^* 
TllfT#^(4, m^h. S^cOex t^^7)S^^i?iC-5 
J: 91S^$i^TV^^). i-Tit)*), SDJ^ex t^-^^sM 

IBliaeOe x t#-^i:lRl»»C«ttBU> «^<Dex 
^iSffrlE 2 13 B (D e X t t l^fillCtgtBi-So 
[015616. s/^';^^^S:fflV^T^?— y-y 

0y ■ 

JJctd, :^-t7:xKtc:f4EPfit$r*$i-. ;a-'<7 ;^ KJcJt;^ 

^f SrtT5^'<7'<p^^ {-gSi; EXT^'l'7*4^^i:V'' 

■f' ^ ;^ 7* u- ;^ h Srf^Ap-r 2, M Sr^?^-r 5 c 

[0 15 71 ^^=>- Kro1ffiK»4lil9Jr^i-^''i'r 2^ 
^t, 2<a«Uv'^iJ'<0j§;£|g*^<Sr:^'<7VK»c^-r5 

iiiSojKfi§<^siie^ fcitit ^Ti^§^ci^S(4M^ ><o rtftig Sr^ 

BSi-5, i5"r7*4^^©-eiJ-Cfc5D- m^i^fPJt-i: 



(14) 

:*^l-iStS$HTV''5x— ^fSrr d Ic^f ^-^'^^^'t-n- 
Ki- ©^'^ X *> 5 . 

10 15 81 *-f , l^n- m^TJS^^^-ell^T^ixSS 
•&^DCPU©^^)f^^^:o^^TSiWi-5. CPUJ4, ^-^a 
- K-eJ§3e$ixfctR,ffi ( r s ) 

SrT Ki^>^i:i--57^— ^iSrRAM3 2 0 A^ibK^ta 
li^^3-K-CjgS$nfceR,^Uv7;^iJ' (rd) 
5. 

(0 15 91 D-K^^coJ:5'^j:^'l'7'4^'^l4. 
>o -CUtr-rS r 1 1 mJtES KStF<^ 1 X(4®^0 e x t 

^'%tm^'ti:>^xmft-r:i>:Lth^m-(ihi>o ext 

-p-a— Kl--&*ix5EPfilJCJ:o-C. x -f >^7'U'— V 
h*SM^/P$ix-C, ;?-l'7'4^^dS||fT$*v5„ 
(0 1 6 01 HI 4 (A) (B) f4, ^'1*7'4#^S:a 

• «tr©ixf42iHi®e X t^-^tmyf-^iy^xn^inm 

[0 1 6 1 1 Ell 4 (A) J4, ^'l'7'4^^*SlIelWe 
20 X t^-^i: <**)fc)$i^T|l^f $i^fc^<D•7'-^:^:/^' 
1 © e X t ^^©EPfit ( i mm 1 3) <Sr-^D l!£3S LT 3 
2lfs/hEPffi[ (imml3) 4 3 OAS^JSg^Jx-S. 

[ 0' 1 6 2 1 >r 7^ 4 ^-^iS 1 © e X t iffi;S^'§-*3 

•*■rjl^T$^^fc®-g•©||fTf*3§^co^^■c0l 1 *fflv^T 

Sll^-rSo *-f> 7'4^^f4ROMl 1 Od^tj^'^ 

X— ^'/<;^i 3 0Sr^LT^'^W":^;^^i 5 0»cA;*$ 
ix^., -tUT, ^^T^a-KlHlKl 6 0-e/»S6$ix5 

30 (fitrfa^7"-h^->'>'(o4^a§*sso£ii^©#-&) 14. ^ 
^=i-K-c*t^$Hfe9lfflu-:^;^t? (rs) 

fcT KU'^SrL'v';^^7r-r/V9 0*^^®!? aiLTX/'^ 
;^3 5 oSrrft-LT, T Kw;^M©5l3 4 0Jc:A;^-r-5c 
(0 16 31 EXT n 2K%W^i^> 

■ X\i^ftmM<Oe X t^<^©EPfiS ( imml 3) 14, EPM 
±^m^l 7 0{Cj;iJ-^ntijg$JxT3 2t*s/ hOEPfiS 
•' 4 3 0*s4^^tu. T Ku- ;^ill^Sg3 4 0»cA;^^n 

40 — KU;^>'-^;^ 3 1 0 ?r^LT: RAM3 2 0<DT V 

z^;^ 1 4 0SrrfrL-Cvi^;^i5'7r-i'>'V9 o»cA;^?b. ^ 
^ = - K-eJgJt $ *Vfc!R,ffi ly'^Xif ( r d ) 

• (0 1 6 41 01 4 (B) 14. ^-r7'4^^;i52[il©e 

X t^^<DEPffl: ( i mm 1 3) Srt*s/ h 2 5i)^h^-y h 
1 3C0 1 3 f y hO^w-— /WK4 4 4»C-fey hb. 2 (si 
so »©e X t^«^<DEPffl[ ( i mm 13) irif y [- 1 2i^b 



4#M 7 9-23 1 070 



(15) 

27 

tr-;/ hOroi 3 fs' /VK4 4 6 Icir j/ h 

-^oJ£3iU-C3 2 tf y hODgpfiS4 4 0 (imm26) *S 

[0 16 51 9>{-f^'^'^t^2.^<r>^ X t^-^i:ia^'& 

TiaBJ-r-So 1 [i]<De X t^^tia;^f&*5-* 

hi UT^^$ix5iPfil*5*'^io-C< 5. 2lHl(0ext 

EXT 1 Uv?^^ 1 7 2S 
tl^EXT 2 ^v';^^' 1 7 4lc:i¥:j#$ixTl^fc2|ilC0e X w 
t^^C0Bnfil>£rffl(/^T. 014 (B) til^-f- J: 5 'iEPffi 

4 4 0*s*^^fH. iKfiPffl[4 4 0*57'-f;^yu'-;^-?' V 

[0 16 6] >fe4b\ EXT 1 U'v';^<? 1 7 2-^EXT 2 
\^'J>7^^\ 7 4^C^*^^$i^TV^5$feWe X t^^WBPlB 
Srffll/''-C> ^'-rr^4^'^<D|ltT»w^ffl-f5EPfltS:4fifei' 

XT 1 Uv?;^^ 1 7 2^EXT 2 l^v*;^^ 1 7 4 tdiS^if 
^tv^iSmti^ |il3~E6 7?8ftWbfcii«7-Cfc5o 
[0 1 6 71 tito-C, ^''i'7'4^^S:e X t^^fciffi^ 

10 1 6 81 (|IJ£©J^IS2) Ell 51*. ^mM<DmWi 

[0 1 6 91 13 3:^1^3.—^ 1 Oil, 3 2^3/ 

h-^^^navha — y-Cfct), CPU30i:ROMl 
1 0 tRAM3 2 O. iSii|jS%«lHlK 7 1 0. teJlife^ 

ft[5]^7 2 0, y-fes/ MslK 7 3 0, T'Ji ;^'ir-7 7 4 so 
0. 1 6 f s/ h7'D^7-^7'/W^-<-^7 5 0, SlTyh 

:^D^7-x'y/V^-r-x' 7 6 0. n j/c^^-r-v' 7 7 0, 
VT^y v'3iVhDMA7 8 0> ii5j$DMA7 9 0. 

t5ji;£^3:^ I-D— 7 6 0 Os i>'y T/w-f^'^'— ;^ , 

6 1 0» >'<;^3>' ho— ^VsLsy h (BCU) 6 2 0^ " ! 
A/D^mig 6 3 0, D/A^l^lS'e 4 0 , h 
6 6 0 . m;^jK— K 6 6 0 , I /OjK— h 6 7 0 . ^tt/ ■ 

^nbSr^!^-t-5'&«^^;^6 8 0^, ^fllfveso^.. 

[01701 flillEC P U 3 0 f*. 1 6 t* 5/ h 40 

cpu-cfcs, Kcpusofi, ^lixgLfc. W^<r>mSi. 

^S. ^-yy h^^r^tefeS^S, 7'y 7^ s'^';^^- 
^«tfiga:5S¥^©/ ^'^Sltr^ifti: L-C«lie-t-5. 

[0 17 11 ?toT. 1 6 t*y KSr^ffiU 
Tt, :#C#JteHPfiS<iC!^?).&V^-^, KTfESE 

p«*y(D^ffl^^(OJ:V'>-v-i'^D3>'t*3.— ^'■Srti- 



^^flsmsiiHigst faig$-&2)^'^it 

[0 1 7 21 Jt^^g^W.-^^^naV-fa.— ^J±0iJ;tli7" 

[0 17 31 tiiis^mm^i. ±iEiit£^j-cSiMufc^© 
[0 17 41 m^tt±^imMmx^•t. ;^*y<D^ffi^^ 
— ^'iisftiaBritejfec p uxtt^'f D 3 vfsL-i^tctj 

^^■C. 1 6 If 5/ KSr^ffli-5^Sr 
0ij 9 L *s Pfi t> HJ'i 1/ ^ C P U X (4-7 -Y 

[0 17 51 ^LT, *l8I^Srigffl-f5ritcJ:iJ, -^^ 

^3— K<oiPfit<oftfc3i;Rt^, i^r^^u— v-g 

[01761 ±IE*lllSOJI^ffi-C«> e X 

Sr 2 ^^±m^m"<7 Lfc#^(4 1 iHl e t g^O e x t ^ 

i;i-r5e X t#^©)S^?ttllHls^:sm^-Pfie>4^■fB^^ 

[0.1 7 71 :*fc, m^oe X t^-^S:«a^-^t>-e:2):i 
irtwJ: ?) e x .t<ii»^.<o«S6S:IE<k$-*50iI'b±IEIIJiiifiaj 

[0.1 78l,-ifc,.±IB3|s:|IJ£<0}gffi-C»4, T'y 7-< 
27^^*^*5 6 X t^^lSi®<^^:T?*>?)#^SrSie^L.fc 

[0179] 

m 1 1 :^%m<om^(^Mm<o c p u ©^tg^'n y la 

(0 21 •7i'i5'D3:xt*3.-2?|Crt^$n-CV^-5i}^^«^ 
[031" ^-^x^"- KlilKI*5^i-5;^x- h-^'y'^O^ 
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[05] K&r/StfE;^x- h-^i/:/ 

[071 l^ia (A) (B) tt, ^^:7^1#^&t/e X t 
5o 

Iiasl IrIEI (a) (C) tt. :^^i^-v'3 V-Sr^L 

[09] ^^zf2^^<r>^^::t'-V(0}fyVy>(—/^^V 
101 01 PIEI (A) (C) tt. i?V:/2^^o;i-^ 

[0121 ^><:/3^^<o#^=3— Kcotf 5/ /V 
[0131 1^0 (A) — (C) tt. ^^>r:7'3^^0:^-^ 

[0141 1110 (A) (B) tt. t^'-f 7^4lJiJ^SrlltTi- 
5 ^Iw^^ $ 5 7^ r ;^ / h L. ;fc0T* 



[0151 llife(^MS2 0O-^^^n=i>'t'^ — ^<D^N- 

1 0 -r^^^nnV'tra. — ^ 

3 0 CPU 

4 0 ^^T'^-KgB 

5 0 e X t ^^imM 

6 0 ^^UtrSB 

7 0 y'-^mnU 

8 0 TKu;^ja^«FS 

9 0 i^v>;^^:7T-Y/v 

110 ROM 

120 Ki^:^>'<;^ 

13 0 ^^7^— 

14 0 X— ^^'^^^ 

15 0 ^^Uiyy^^ 

160 ^^-7^=1— KlHlK 

1 6 1 ©j^m* 

170 iP^ii^^IillK 

17 2 EXT 1 Ui;^;^^ 

17 4 EXT 2 Wv^;^!^ 

190 ALU 

3 10 "f—^T Yu:^.y<:A. 

3 20 RAM 

3 3 0 :/P>/7i>^*e7V^PC 

340 TYu:^tmm 
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ROM 
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[@ll 



/I30 



<I6 bits) 



7^ 



16 
bits 



120 



140 



7^ 



(32' btrs) 



32 



310 



390 



50CPU 



40 



60>^ 



3 

BO 



_f90 



^70 



^80 



171 



(A) 



4O0 extsO 




I5--I3 I2----I0 9 — 



— 4 3- 



212 



r 

214 



T 

216 



210 



218 « 



430 ftxt=l 



141 



1 



SIO 



S20 



31 ? 



S2 ^, 



S40 



S60 
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• S50, 




• i EXT2 






S70^ 
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220 
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^o-x^-fS^ 520. 
^^^=J^V 510 
extXS^ 530. 



[13151 



J" 



"L 





SI40. 



EXT1 Y,^^=j-y^ 



sieo. 



EXTt )L EXT2ii 



[1^8] 



(A) 



rd-fd op. ImmS - 230 

3, ""6 5--^0 J 



32 t^-yh^5^ 



'232 



imm6 



(B) 



rd'srd op. immO 340 
31 ^ 19 1 8 — ^-—6 5 o\ 

"^246 



32 t^V^ Jfc^ 



I mm 13 , 



^244 



(C) 



rd » rd op. inim32 

31— ■ 19 le- 

f . immt3 . - 

' — 

292 



imm 13 

•^204; 



250 

D 



lmm6 



-,.266 
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[@9] 



260 

J 



15 — 13 


12 8 


7 4 


3----0 




4^^- 3 - K 


r s 


rd 


262 


• \ 
264 


2^6 


. \ 
268 



[gl 1 0 1 
(A) 



rd 8 r$ op. rd 



(B) 



rd es rs op. imnil? 

13 12 



31 



[ 



•y^ tj tit dfc 



^272 



imm 13 



27D^ 



(C) 



rd = rs op. imm26 

31 26 25 — <3 \2- 



T 



i mm 13 

\ — 

2M 



imm 13 



286 



280 



II 11 



rp^TRAwTL: 
SIT — 



ROM 




4$ 8979-231 070 



(20) 



[ISIl 2] 



15— B 


12 9 8 


7- 




- - 0 






d 


immd 


\ 

292 


\ 

294 2 


\ 

29< 


3 


298 





290 



• 3] 

CALL sign 9 
31 1 9 6 



T 



Immd 



O 400 



402 



(B) 



CALL sign 22 



31 



9 8 10 



I mm 13 



imm8 



402 ■ 22 t=.V> ^» — 

(C) 

CALL sign 32 
31 2221 9 6 10 



I mm 10 

T" 

402 



imm 13 



404 



Inmi8 



406 



420 



(21) 



1141 
(A> 



31 



15 12 



immtS 



434 



430 



(B) 



1 51 



CPU 



31— 2625 ■ 



. 13 \2' 



— ^ — 
442 



tmml3 



444 



440 



imm 13 



s 

446 




30 
/320 



RAM 



.600 



620. 



B C U 



630 




1 - -I 



=^ I/O >t^-V i 



-^680 



l^tTBl ¥^15^2^140 (2003. 2. 1 4) 

l-ikM*^! I^MTS - 2 3 1 0 7 0 
l^KBl ¥^9^9^ 5 0 (1 9 9 7. 9. 5) 
l^m^m <i!fM1#fF^^«9 - 2 3 11 
imiaS^l il#l^¥8-3 5 3 1 6 7 
lfflISg!|#ffF^S^7)JRl 
G06F 9/30 310 
350 

9/305 

IF I 1 

G06F 9/30 310 E 
350 A 
340 F 



IftdiBl ¥^1 4^1 1>« 1 40 (200 2. 1 1. 
14) ! " 

1«IE:^*1 • ■ • • ■ 

l<l*fFIS*®«Sffll. 

«^IfB1^^i.^»^T^i9:»*v . . • •. : ' ^ 

lsS5}iJS2l= !i5|?JSi lc*3V>T.: . 
r t S:4$«i-r5lSf^teaiHlK.1 



.[iS*«3l. ltl*«2^c*iv^■c. 

IHI*«41 • lf*«3^c*3^^•C 

fltiay y 7 ^ -y ^' ^^^l^S-:?.^ . ^%s.^r-^y ^^^^^^ 
WIEBP«ia:9S#S-Cll£5SSn^3 2i^y b(DBPfit<SrfflV^ ■ 

51; If 1 ~li*«4,OV^i*iT'*^'^*5''' 

ftlfSBPffittSS^^tt^ ■.■ •! ' ••: i 

li«^*7 1, , ft*'! l.^ii.*.'S 6 ov^-rHA>>-*f'^ 

T'y 7^ 5,^;!(,^;^©iii>^=>.^Ktc-&*tufcBn{it%ffl''^ 
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7 ^ y if :^#^-ei5 5 :i i: iSr fc«)<D*ii<^ => - 

A;^i ^n/ty y 7 s/ if x^^coipiiisr^ 1 o u- v';^ i? 
-Ilmwui^;^^? (mf*m±»S{gc) lc«if-t-5«irfB 

ItrfET*— #IS;(OS 1 © Uv?;^<5'~^rn® Uv=;^ i? 

[iSs^jj 1 1 1 ai*3s 1 ~8s*« 1 0 <^(,^-m*»»c*5 

1 2 1 §i*3S 1 1 tc*Jl^T, 

•^(n>9-^y h#^SrA;t»bfc#^; 7'y 
❖0iJ|>^3-K»w-&*ivfciPfiI»cS'i#, iJ'-ys'h^ 



2 

IiS*3Sl4] gi*3Sl■3»c^5^^T, 

^ro^^3-K»c-^*HfciPffl(cS-^t. iJ'-ys/h^ 
;^ ^ V h Srffl^^T|I^T•t*5 J: 5 lw:i-'< u— 3 v-rtSiSr 

D y ^ y :^^^<o^mA:f3^m\z£-i^ . -^Vy^ 
yi^:^-Sli^tO:t^\^—>-a ^^^^-k^Wt ^■:f ]) y ^ y 

mjEM^mm^] 0 0 5 3 • 

[00 5 3] ^^PJti. 1 ~it*JS 1 5(DI,N-m 

imiEnmms^] 0055 

[005 5] ^181^ tt. ±IEIB«<^1f «ftiaiHlKS:^tf 
[#!^«jiE5l 

[ltiES4«S«i&] MjWS • ■ . .'• 
[*tiE*f««Bi&] 005 7 . \ • 

[00 5 7] ^%Kfi. jjaia^oWffi^asiHiKSr^tf 

miEM^mB^]: 00 59 • 

[«jE*fe] sga- • • ^ • • - 
imiE^m' " • ■ • 

[0 0 5 9] ^^pjtt. Ki sc:^iC-efc5c:i:Sr#» 
[•#iK«jE7j : = 

miEM^mm^r mm^ ■ ■ • . . . 

[ffljEM«3SSi&] 00 6 1 
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(006 11 ^^1^1*. ±iafE®©-7>i' >.a 3 i^f^- 



